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RICHMOND INSTITUTION. 
( With a Plate.) 

Tue Society called the Richmond Institution was established in the 
year 1838, and has for its object the extension of literary and scientific 
information among its members. For some time the progress of this 
Society was not such as its founders anticipated, and as its important 
objects deserved; but by the steady perseverance and unwearied 
activity of its officers it was continued, under great discouragements, 
and is now one of the most flourishing local institutions of the 
kind. 

The Committee having succeeded in obtaining the grant of a small 
piece of ground, the property of the Crown, at the entrance of the 
town by the Kew road, advertisements were inserted in the public 
papers in May last for designs for a building, to consist of a theatre, 
library, and museum, the former to contain three hundred persons. 
Twenty-five designs were in consequence submitted te the approval 
of the Committee, and all of these were publicly exhibited. Four 
were then selected, and from these that by Messrs. Wardell and Little- 
wood was chosen. Contracts have now been entered into for the 
execution of the work, which will not exceed £850. 

Having presented our readers with a perspective view of the suc- 
cessful design, it is not necessary for us to make any remarks upon it. 
The amount to be expended prevented any elaborate architectural 
decoration, and the architects have produced a simple yet graceful 
design, which will at once meet the wants of the Institution in its 
internal arrangements, and be in itselfa pleasing object in the situation 
where it is to be erected. 

SYMBOLICAL EXPLANATION OF A TYMPANUM AND 
ARCH IN ST. ETIENNE DE BEAUVAIS. 
BY M. CHARLES BAZIN. 

Ar St. Etienne de Beauvais, on the lateral north door, are seen an 
arch and tympanum, sculptured with figures of men and animals of 
somewhat fantastic appearance. On the tympanum, appears the 
Creative Trinity: God the Father under the form of a crowned bust, 
and Our Saviour and the Holy Spirit under an indeterminate form, 
very unlike what is usually givento them. The Lamb and the Dove 
being the only symbols commonly employed to represent these persons 
of the Godhead, I was anxious to discover what these singular repre- 
sentations conld be designed for, as they did not in the least resemble 
the Dolphin, which some antiquaries have regarded as being, as well 
as the Lamb, the symbolical image of Jesus Christ. I could see 
nothing in this portal but a work of pure imagination, in which opinion 
the archeologists of Beauvais perfectly agreed with me; but at last I 
observed upon a holy-water vessel (which was no doubt originally a 
baptismal font) in the church of St. Jacques de Compeigne, a small 
subject which has somewhat corroborated my first opinion on the portal 
of St. Etienne, and proved that the three Divine Persons have been 
represented by other symbols than those usually consecrated to them. 

In supporting this opinion, | will first say a few words on the holy- 
water vessel, or baptismal font of Compiegne. It is composed of a 
square pillar supporting an octagonal stone,—the base of which is 
decorated with four paws, a pretty constant characteristic of the Roman 

epoch. Ou three sides of the octagon are sculptured fishes with a 
human head. This symbol deserves to be studied in relation with 
that which decorates the tympanum of St. Etienne: in it I recognise 
the Trinity. But before coming to this conclusion, I found, in the 
vaults of the arches around the tympanum, under a thick coat of 
plaster of Paris, the different races of animals ranged in the order of 
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their creation. The creatures would perhaps justify the presence of 
the creative power. 

The different classes of animals are all kept separate, not perhaps 
exactly according to the classification of modern science, which ranges 
the human species among the Quadrumana, but rather according to 
the classification which we find in the Book of Genesis. Thus the 
three great classes of animals—those which swim in the sea, those 
which fly in the air, and those which move on the earth—are each 
represented by a typical figure, and that an imaginary and distorted 
one, while above them is seen the being who was made to rule them, 
him whom “ God formed in his own image.” 

The sculptor had first to depict the animals of the sea—“ Great 
whales, and every living creature which the waters brought forth, 
after their kind.” Has he done this? At the first sight I should be 
disposed to say, No; some attention is requisite to recognise in this 
winged animal, with the head of a bird and the tail of an ammonite, 
the form of a fish, or of the cetacea; but after a time we find in it 
some traits of resemblance with the most familiar, lovely, and intelli- 
gent inhabitant of the sea—the dolphin. Not the dolphin accurately 
drawn after nature; nor the poetical dolphin of Greece; but a new 
type, erected by a new style ofart. To judge properly of it, art and 
nature must go hand in hand. 

The following is Lacepéde’s description of the dolphin :—* Its 
head is terminated by a snout very distinct from the skull, much 
advanced, flattened on one side and rounded on the other, which has 
been compared to an enormous goose’s or swan’s bill, from which it 
has taken its name. Aristotle speaks of the way in which it twists its 


body with great force, and bends its tail like a large and powerful 
bow.” 

Now what has art done? To this goose head it has added a neck ; 
this tail, which bends to a semicircle, it has completely rolled up; 


the fin large in nature, is made still larger; the contours of the animal 
are modified. Is this fur the purpose of making it more graceful ” 
This is difficult to say. We can understand, however, how an animal 
of which so many marvels are related, should have undergone such 
transformations under the pencil of the artist ; Grecian art, in depicting 
the animal with an enormous head and throat, has disfigured it as 
much as in this representation of a goose head. 

The bodies of these animals which I call dolphins, after being tied 
up in a knot, are prolonged and bent like a serpent; besides which 
they are furnished with a kind of claw; and though these additions 
certainly do not make them more like the dolphin, yet the remarkable 
suppleness here portrayed is characteristic of the animal. There is 
too a broad transverse membrane, which has some resemblance to the 
wings of a bird ; but we find exactly the same in monuments of the 
11th and 12th centuries, joined to animals which are certainly not 
birds; besides which, they are not united to the back. This kind of 
wing has not been hitherto explained, but I see no reason why it 
should not be regarded as a fin when it is adapted to the body of a 
marine animal, or at least as a something which does not deprive the 
animal of its claim to be ranked in that class of beings. 

In the succeeding arches, fortunately for my explanation, the animals 
are more easily recognised. 

First of all, the birds with flowery tails cannot be mistaken. 

Then come the land animals—* Cattle, and creeping thing, and 
beast ofthe earth.” The artist has here followed the example of the 
marine animals; as he had there sculptured a ceface, omitting all 
notice of fishes properly so called ; so here he has taken his examples 
from the class of the lions, as the lion may be considered as belonging 
to the most elevated type. 

Vor. IV.—m um 
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In the last arch appears Man, the last work of creation ; he is 
repeated many times under the same form. 

All the animals are represented in the act of feeding ; and man is 
represented with branches upon his shoulders. This disposition is 
well explained in Genesis ;—* I have given you every herb bearing 
seed, &c.—to you it shall be for meat.” 

It now remains to interpret this tympanum. In spite of the muti- 
lations it has undergone, we can recognize in the middle a half-length 
figure, crowned, holding in its hands two circles, or wreaths, con- 
taining in their circumference two human heads with a Phrygian tiara, 
and terminating in the body of a winged animal. These three figures 
appear to me to represent the three Persons of the Trinity, The 
words of God at the moment he is creating man—* Let us make man 
in our own image,”—indicate their presence in the creation. The 
two circles which proceed from the hands of the Eternal Father, and 
embrace the other two persons, are the symbol of their perfect unity, 
their eternal union, the agreement of their will for the great work of 
creation. The Trinity takes part in the creation of mah, as in his re- 
generation. The three symbolical figures graven upon the portal of 
St. Etienne, by the side of the beings created by the Trinity, and 
sculptured upon the stone of Compeigne, by the side of the water 
which regenerates in the name of the Trinity, may well represent the 
Trinity itself. 

But why this different manner of representing them? Why three 
fishes with human heads upon the holy-water vessel at Compdigne ? 
At St. Etienne, the Father appears as king, such as he is often des- 
cribed in Scripture; but why this mixture of human head, body and 
paws of quadruped, wings of bird, and tail of fish, to make up the 
symbols of the Son and Holy Spirit? For want of a better interpre. 
tation, I am inclined to believe that this symbolical being is a sort of 
résumé of all the beings previously created, to show that in the Son 
and Holy Ghost were shut up, so to speak, all the beings which God 
created from the very beginning, I would not, however, give a de- 
cided opinion on all the minute points connected with the sense of 
these symbols, because, once launched into the wide ocean of inter. 
pretation, we are apt to err, and attempt explanation of the inexplic- 
able ; but that they here bold the place of the Lamb and the Dove, in 
ordinary cases, [ shall always believe, The whole arrangement of the 
subject, with the rigorous observance of the order of creation, are to 
me conclusive on this point, The idea of creation involves that of the 
Creative Trinity ; all depends on proving that the portal represents the 
Creation, which I fancy I have done, 

I shall add but one word more upon this tympanum, The two 
beings with human heads, which I have regarded as symbols of the 
Son and the Holy Spirit, bear a sufficient resemblance to those on the 
first arch, which I have designated as dolphins, to bear the same 
name, May I then quote some observations of M. Cyprien Robert, 
in the Université Catholique, on Christian hieroglyphics, After re- 
counting several examples of Christ, and even the Trinity itself being 
represented under the form of fishes, in cases like that at Compbigne, 
he observes,“ Not daring to represent our Saviour under the human 
form, lest sensual men should adore the image instead of the reality, 
the early christians made use of two principal symbols—the fish and 
the lamb ; the first symbol being Greek, the second Roman and Jew- 
ish. Muntor mentions an old village church, near Beigetad, in Den- 
mark, where he saw three fishes sculptured triangularly around the 
baptistry. From thence the entire Trinity came to be figured by these 
animals ; and we may see in this tympanum a representation of the 
creative Trinity.” 

However, if doubt yet remains, I will combine this tympanum with 
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the beautiful rose which surmounts it, and from this combination a 
new proof will arise, springing from the ideas developed in a report 
of M. Didron on the monography of the cathedral of Chartres. 

The rose of St. Etienne, with the personages who surround it, re- 
presents, according to some antiquaries, Fortune distributing her fa- 
vours to those who are mounting, and lowering the victims of her ca- 
price, whom she repulses from her throne. According to others, the 
personage seated is the mayor of Beauvais, holding out his hand to 
the newly elected functionaries, and dismissing those whose term of 
office is past. But, dismissing the idea both of a profane subject, 
and one purely civil, other autiquaries consider it to be meant fora 
representation of Jesus Christ, calling to him the elect, and repelling 
the condemned, This last interpretation, whigh is at least as reason- 
able as the other two, has received new force since M. Didron has 
proved that the statues in large cathedrals were seldom national, as 
was believed, but that the christian artists always derived their in- 
spiration from religious subjects. 

Let us suppose the Last Judgment sculptured above, and the Cre- 
ation below; this propinquity of the first scene of the world to the 
last, would be quite in the spirit of the Middle Ages. The artists of 
the 11th century endeavoured to transcribe upon stone the first and 
the last page of that splendid epic, which those of the following age 
traced in its complete developement, as may be read upon the walls 
of the Cathedral of Chartres. 


se 


DESCRIPTION OF THE CHURCH OF LIMOURS, 


Liwours is a borough in the department of Seine and Oise, form- 
ing a part of the arrondissement of Rambouillet. It is the principal 
town of the canton. 

Before the Revolution, there existed in this town a castle which had 
belonged to Francis I. ; that monarch sometimes came here to reside 
for a short time, This castle is now demolished ; not a vestige of it 
remains, 

The present church was built by the order of Francis I., upon the 
site of the ancient one, It is far from being void of interest. It is 
constructed of a sort of millstone grit, which is often used for archi- 
tectural purposes in this part of France: it is taken from the quarries 
of Mollieres, near Limours, The angles and pillars are of free-stone, 
from the quarries of Orsay, 

The pian of this church is in the form of a Greek cross. On the 
exterior, there is nothing particularly worthy of observation but the 
porch, the ogival door of which is rather elegant. The inside of the 
arches dre adorned with sculptures on free-stone in imitation of the 
Gothic. 

The church has an open nave; the pillars are formed of bun- 
dles of columns, upon which rest the arches of the roof, which aré 
further strengthened by angular fillets crossing from one to the other. 
The keystones of the arches are of freestone: they yet bear some 
traces of armorial bearings sculptured upon them. 

All the windows were adorned with beautiful stained glass, if we 
may judge by what little remains of it, viz., in the four windows which 
light the sanctuary. They respectively represent the Mount of Cal- 
vary, Christ before Pilate, the Garden of Olives and the Betrayal of 
Judas, and Christ before Caiaphas and the Descent from the Cross. 
In the windows which light the transepts, a part of the stained glass 
has been preserved. Jts extreme beauty must occasion the liveliest 
regret to every lover of the arts for the destruction of the rest. 

On the walls of the church were twelve paintings in fresco, repre- 
senting the twelve apostles. They are now covered with white-wash, 
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through which, however, the ground of the painting may be distin- 
guished. Perhaps, with a little care, it may be practicable to restore 
them. 

The principal altar was formerly placed at the bottom of the absis, 
but has been removed, which is to be lamented, because its style was 
in harmony with that of the rest of the church. A new altar, in pret- 
ty good taste, was presented by Mad. de Brionne, the last proprie- 
tor of the domain. It is adorned with two bas-reliefs in white mar- 
ble, representing our Saviour and the Virgin. They are not without 
merit as works of art. 

On the right of the sanctuary is a chapel for the private use of the 
seigneur of Limours, which is entered by a door leading to his park. 
It contains an altar adorned with arabesques and figures in the style 
of the Renaissance: their date is 1532. Two similar ones are placed 
in the right and left transepts. The right-hand one is dedicated to the 
Virgin ; it communicates with the reserved chapel by an ogival door. 
This door is surmounted by an ornament sculptured in freestone, ter- 
minated by two figures of children bearing an escutcheon, on which is 
the figure of a nun: probably the portrait of the foundress of the cha- 
pel. The Sacristy is at the right of the sanctuary: it contains a piece 
of furniture of the 16th century, plated with brass, of beautiful work- 
manship, which appears to have been used for the reception of the 
sacred vessels. A few trifling repairs are required to restore this 
piece of furniture to its pristine beauty. 

The chapel on the left is dedicated to St. Peter: it is, like that on 
the right, united to the east wall of the transept: both are adorned 
with two fluted! columns, supporting a pediment which surmounts a 
deep niche. All the sculpture in this chapel has been most unadvis- 
edly painted with oil-colour, in imitation of marble. 

The altar now existing in the chapel is free from paint and white- 
wash : it is ornamented with arabesques most delicately sculptured. 
The beauty of these ornaments causes us to feel the most lively regret 
that those belonging to the other chapels have been so injured by the 
paint which covers them. 

Some recent repairs have been made in this church: unfortunately 
they have not been made in good taste: white-wash has been applied 
throughout, and objects destined to remain in their natural state have 
been every where covered with paint. 

We cannot help regretting that the government has not given posi- 
tive directions to the local authorities not to make such indiscriminate 
repairs to churches which offer so many points of interest in respect 
to art: a preliminary visit should be made to the spot by the prefect 
of the department, who would then lay down rules for the direction of 
those who undertook the repairs and restorations. With this precau- 
tion, we have no doubt that many monuments might be preserved 
which are now destroyed by the indifference and ignorance of the 
local authorities. 

It is certain that, had the repairs recently made at the church of 
Limours been directed by an enlightened taste, we should not now 
have to regret the ruinous state it has fallen into, and to notice the 
applications to the face of the walls, which have destroyed all the 
harmony of style of the monument: neither should we have to deplore 
the loss of the figures of the apostles, which existed in the interior. 
When we consider that this church was constructed under the patronage 
of Francis I., in an age in which so many great masters flourished, we 
cannot help fearing that under the white-wash are concealed some 
valuable paintings, the work perhaps of our best masters. We men- 
tion this, in hope that the proper authorities will take the necessary 
means to ascertain whether this is the fact, and we trust that the re- 
marks we have made will be useful, and tend in future to the preser- 
vation of monuments so interesting. 
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ARCHEOLOGICAL RESEARCHES IN GREECE. 
BY GEORGE FINLAY, ESQ. 


Tue interest you have always taken in keeping the public accurately 
informed concerning the progress of Archaiological Research in 
Greece, induces me to send you an account of all that has been done 
in the Hellenic kingdom, since the establishment of the German go- 
vernment. One object of this statement is to call the attention of the 
friends of Greek art in England to the importance of lending some aid 
towards furthering these researches, which, it will be seen from the 
following summary, have not been without important results, both to 
art and literature. The artists and antiquaries at Athens have had 
quite as great difficulties to encounter from the supineness and illi- 
berality of the Greek government, as the mercantile and agricultural 
classes; yet I venture to refer to the essays of Professor Ross, on va- 
rious questions of Greek topography,—to the splendid work on the 
Temple of Victory Apteros, in the Acropolis of Athens, which he 
published in conjunction with the architects Hausen and Schaubert, 
to the learned travels of Professor Ulrichs, in Beotia and Phocis,— 
to the dissertation of the late General Gordon on the pass of Ther- 
mopylz, with his map,—to the large Greek map of the Llellenic king- 
dom, by the engineer Aldenhoven, and to the extensive collection of 
unedited inscriptions, by Messrs. Rangave and Pittakis, published 
periodically, under the title of the ** Archaiological Journal," —to these 
works I refer as proofs of the services which the inhabitants of modern 
Athens have already rendered to the cause of ancient art and lite- 
rature. 

It may not be superfluous to recapitulate the various attempts made 
at different times to excite the attention of King Otho's government to 
the importance of forming a society for the purpose of pursuing a re- 
gular system of excavation, The first attempt was made by four 
strangers residing at Athens, as soon as it was known that the son of 
a monarch so devoted to the cultivation of ancient art as King Louis 
of Bavaria was elected sovereign of Greece. The beautiful choragic 
monument of Lysicrates, vulgarly called the Lantern of Demosthenes, 
was chosen, and the whole of this interesting building was laid open 
to public view, its basement having been previously concealed by an 
accumulation of earth to the depth of 12 to 15 feet. The intention 
of the excavators was to inculcate, by a practical illustration, the ne- 
cessity of an excavation round most of the ancient buildings, in order 
to display, as far as possible, the peculiarities of their original sites, 
This excavation led to nothing further at the time, as the excavators 
were not allowed to extend their researches, and it excited the jealousy 
of the royal government, which has permitted the little square formed 
round the monument of Lysicrates to be ruined, and almost filled with 
rubbish, for the purpose, as it is maliciously asserted, of clearing it out 
again, and making such improvements as will give a specious claim 
to say the excavation is a government work. 

Some time after this first attempt, a second was made, and the 
foundation of an Archaiological Society was laid. Most of the Greeks 
of wealth at Athens subscribed, and it was determined to make a con- 
siderable excavation in the Acropolis, in order to greet King Otho on 
his first arrival at his future capital, with matter to excite his enthusi- 
asm. As Count Armansperg, Mr. Maurer, and General Heideck, 
the members of the regency, were also to visit Athens for the first time 
in his Majesty’s company, it was expected that they would all join the 
Society as patrons and subscribers. Very liberal subscriptions were 
collected among the Greeks and Philhellenes ; Mr. Gropius, the pa- 
triarch of Attic Archaiologists, was requested to select the ground to 
be examined, and Mr. Pittakis, the present conservator of antiquities 
in Greece, undertook to direct the operations of the workmen in per- 
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son. The success of the undertaking was most encouraging, as might 
have been anticipated, under such able superintendence. Five por- 
tions of the frieze of the Parthenon were discovered, four of which are 
in an exquisite state of preservation; one belongs to the assembly of 
the gods at the east end, and the others to the festal procession on the 
‘north side of the temple. Several other fragments of minor interest 
were also found, but all the exertions of this Society met with no en- 
couragement from the Regency—indeed, quite the contrary ; it was 
met with the most distinct declaration that all further exertions would 
be dispensed with. I had exerted myself a good deal in persuading 
the Greeks that their new rulers would view their liberality as a proof 
of great merit, and that their patriotic conduct would be highly ar- 
plauded. I own I was utterly confounded, when I laid the matter 
before Mr. Maurer and General Heideck, who were my guests on 
their royal visit to Athens. I had made sure of their support at least, 
as the one was an accomplished artist, and the other a learned scholar, 
and I prepared them for the sight at the Acropolis by recounting the 
formation of the Society and its achievements: all this was met by a 
very cool observation on the part of their Excellencies, that the Society 
need give itself no further trouble, nor incur any additional expense, 
as the royal government had resolved to take the antiquities under its 
especial care, and would appoint its own agents for excavating. 

For two years the Bavarian government did not appear to consider 
that the antiquities required much care, Antiquaries are, however, a 
persevering, obstinate race, and the regency was not allowed to rest, 
until at length Professor Ross was charged to make excavations in the 
Acropolis of Athens, in order to continue the researches commenced 
by the advice of Mr. Gropius. The results of these excavations were 
also of the greatest importance to the history of ancient art. The beau- 
tiful temple of Victory at the entrance of the Acropolis, was found to 
have been thrown down without its materials having been destroyed, 
and almost every stone of the building, with the exception of the por- 
tion of the frieze in the British Museum, was discovered. The res- 
toration of this elegant little treasure of Grecian art was almost com- 
pleted, when Professor Ross was removed from his office of con- 
servator of antiquities, and Mr. Pittakis appointed in his place. From 
that day to this, the temple remains incomplete, in consequence of 
the jealousy which, in Greece, invariably induces every new official to 
adopt a totally opposite line cf conduct from that pursued by his pre- 
decessor. One of the most valuable discoveries, was an exquisite figure 
of a winged Victory tying on her sandal to fly forth in attendance on 
the armies of the republic, which formed the last in a series of winged 
figures disposed in front of the temple, as a substitute for a balustrade. 
Many portions of the other figures have likewise been found; but all 
is left huddled together in a dusty magazine, or exposed carelessly in 
the ruined temple. 

As soon as the Bavarian Regency awoke from its lethargy, it was 
seized with a fever for earth-scratching. The soil of almost every an- 
cient site was rendered in turns, though for a very short space of time, 
the scene of a little digging. But as the object of this activity was 
only to supply a pretext for a series of articles in the German news- 
papers, by which it was thought glory and popularity would be gained 
jn Europe, and very little reference was made to the service likely to 
accrue to art or literature, these excavations were without any impor- 
tant results. Some ground was, however, turned over at Olympia, a 
Tegea, at Sparta, at Megalopolis, at Tenea, near Corinth, at Thera, at 
Anaphé, and at Delos. It would certainly have been wiser to have 
pursued these researches on a more regular and intelligible system ; 
but they deserve praise, as activity is always preferable to idleness, if 
the cause be in itself a good one. 
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In 1837, a new era dawned on Greece. Public opinion extended 
its influence everywhere, and the government was compelled to aban- 
don all the outworks of its anti-hellenic system, in order to defend 
Bavarianism in the central departments of public business. An Ar- 
chaiological Society was then formed by the Greeks themselves, and 
it exists to this day, though its funds are not very large, as the annual 
subscription of the members is only about 10s. 6d., and from the Re- 
port drawn up and published by the president and secretary, it ap- 
pears that a large proportion have allowed even this small subscription 
to fall into arrear during the last two years. This Society has never- 
theless rendered great service to art and literature, and its affairs have 
been conducted in the most popular and prudent manner. One gen- 
eral meeting has been held annually in the Pafthenon, in the open air, 
and all the world has been free to attepd ; nor have the meetings failed 
to attract some of the fair dames from distant lands, who have chanced 
to visit Athens at the time. Indeed it must be owned, that such 
sights can never fail to leave agreeable reminiscences. The unrivalled 
splendour of the setting sun, seen from the Acropolis, has excited many 
a noble verse : an assembly of Greeks discussing in their own language 
the affairs of their ancestors—the venerable president, Mr. Rizos, elo- 
quently expounding the new light thrown on some point of ancient 
history, in which he shines far more than in penning dispatches as 
Minister of Foreign Affairs—all this makes a stranger proud on such 
an occasion to be a member of this Society, or even to have attended 
one of its meetings. At this annual meeting a committee of man- 
agement is elected, the report of the proceedings of the previous year 
is read, and any question concerning the administration and appli- 
cation of the funds determined. The excavations already made have 
been very successful, and reflect great credit on the committee of 
management. 

The entrance to the Acropolis has been cleared, and all the ruins 
and rubbish which encumbered the centre of the Propylzum have 
been removed. All the modern buildings have been taken down 
which blocked up the northern wing, and the Pinakotheke is now com- 
pletely laid open. A considerable portion of the cella of the Erech- 
theium has been re constructed, by replacing the ancient blocks which 
had fallen, and a sixth caryatide has been found, so that the little por- 
tico might be restored, except for the one in the British Museum. 

But the most important labour of the Society is the clearing the base- 
ment of the Parthenon, and the restoration of those parts of the build- 
ing which were uninjured, to the original places. The northern side 
has been completely cleared from the earth and rubbish which covered 
the fragments of the temple, which now remain exposed to view in 
ruined majesty. A well-preserved metope, three more pieces of the 
frieze, and several fragments of sculpture from different parts of the 
temple have been found—amungst the rest a colossal owl, about whose 
position the Athenian an‘iquaries have expressed a multitude of 
opinions. ‘The old mosque in the centre’ of the Parthenon has dis- 
appeared, but it was not removed unfil the fall of its portico warned 
the conservator of antiquities to remove all the fragments of sculpture 
it contained, and destroy it, lest it should destroy something valuable 
by the fall of its heavy dome. The centre of the Parthenon would 
have presented a very meagre appearance after the removal of the 
mosque, and even the general appearance of the Acropolis would 
have lost something of its picturesque beauty, had nothing been done 
to enable the eye to connect the two masses of building which formed 
the eastern and western fronts, and which were left almost entirely 
unconnected by the explosion of the Turkish powder magazine, during 
the last siege of Athens by the Venetians. Several columns in this 
interval have been almost restored from the fragments found merely 
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overturned by the explosion ; 34 drums of columns on the northern 
side have been replaced in their original positions, and 12 on the 
south side. Part of the wall of the cella, and several of the large 
marble flags of the pavement have likewise been replaced. 

These excavations have not been made on the principle adopted by 
Klenze, the celebrated Bavarian architect, who visited Greece in 1834, 
in order to propose a plan for the restoration of the Parthenon, and 
choose a site for the palace of King Otho. He seems to have been 
equally unfortunate in his opinions on both subjects, though his hur- 
tied visit may afford some apology, if his orders were not to exceed the 
time he devoted to the subject. In this work, published after his re- 
turn, he expresses some alarm lest the actual palace should be flooded 
by the Ilyssus, and with regard to the restoration of the Parthenon, 
he considered it sufficient to take any drum of any column at hand, 
the diameter cf which nearly corresponded.with the spot it was to oc- 
cupy, and replace it on the column to be restored. In this way he 
replaced one of the drums of a column on the northern side of the 
temple, where it still remains as a specimen of the unsightly figure 
which the Parthenon would have been rendered, had his plan been 
adopted. I cannot, myself, understand how a learned scholar and an 
architeet of the classic schcol, like Kienze, could have entertained the 
idea of defacing a work of the purest architectural taste in this man- 
ner. It is well known that no two columns of the Parthenon corres- 
pond exactly. The axis of no column being exactly through its cen- 
tre, every column has likewise an inclination towards the centre of the 
building, and the basement on which they stand, and the architrave 
which they support rises in the middle of the side. Since the time of 
Verres, nothing so unclassical has been done in the way of restoration, 
and one would almost fancy Mr. Klenze appreciated so little the true 
principles of Hellenic art, that he considered it sufficient to make a 
column perpendicular. Cicero seems to have held that a man must 
have been an utter barbarian who could so utterly fail to admire one 
of the most distinctive beauties of the Grecian peristyle, and we sub- 
join the whole passage as possessing especial interest, for it has not 
yet been sufficiently attended to in illustrating this peculiarity of Doric 
architecture. 

The Society adopted a very different principle, as they considered 
the plan of Mr. Klenze implied a re-making, not a restoration, of the 
Parthenon. No piece of marble has been replaced, unless in the po- 
sition it occupied before the explosion removed it. The Athenian an- 
tiquaries consider that it will be time enough to discuss the question, 
how far restoration ought to be carried, when all the fragments in the 
Acropolis still prostrate have been reinstated in their original 
positions. 

Numerous interesting discoveries have likewise been made, but 
they appertain too exclusively to the domain of the antiquary and to- 
pographer to be interesting to general readers. Part of a sculptured 
frieze of black Eleusinian marble belonging to the Erechtheium was 
found near that building. An excavation behind the propylaum has 
exposed to view a beautiful specimen of a building destroyed to make 
way for the magnificent gateway to the Acropolis, built by Pericles. 
Many of the sites of temples and monuments mentioned by Pausanias, 
have been ascertained, and the inscription on the Trojan horse has 
been found on a vase in the position he mentions that he read it. 
Much, it is to be hoped, will be found, when it is in the power of the 
Society to clear out the southern side of the Parthenon, as they have 
done the northern. Only about the half of the metopes of this side 
are in the British Museum, and one is in the Museum of the Louvre, 
so that there seems every probability that many may be found covered 
with the rubbish, which, from the lowness of the level of the soil on 
this side, has accumulated in a greater degree than on the aorth. 
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In the town, a considerable space has been cleared out round the 
tower of Andronicus Kyrrhestes, or the Temple of the Winds, as it 
was formerly called. In common conversation, it is now called the 
Temple of Eolus, and forms an appropriate termination to one of the 
new streets, of course Eolus Street. An excavation was also made 
by the Society in the Theatre of Bacchus, and near it a curious statue 
of Silenus, with a young Bacchus sitting on his shoulder, and holding 
a mask in his hand, was found. 

As a contrast to the labours of the Society, I shall now mention a 
proof of the archaiological zeal and judgment of the central govern- 
ment. For some years no one was allowed to build, nay, the houses 
half built were ordered to be left unfinished, within a certain limit, 
and government determined to purchase all the ground for excavation. 
Many individuals remained ill-lodged, with half-unfinished houses, 
and paying enormous rents for upwards of eighteen months. Sud- 
denly the government plans were changed, and orders were given to 
build a large barrack within the sacred inclosure; and in order to 
remove any respect to Hellenic ruins, part of the building was erected 
on one of the existing walls of the gymnasium of Hadrian, near the 
old Turkish bazaar, while the rest of the area was filled up with a layer 
of rubbish seven feet deep. 

The services which the Archaiological Society of Athens has ren- 
dered to Europe, may be appreciated from this fact. It could not, 
however, have accomplished as much as it has already executed, had 
it not received several donations from Western Europe; and its la- 
bours would have been interrupted last year if his Majesty the King 
of the Netherlands had not sent a donation of 300 drachmas. A re- 
quest was lately transmitted to Mr. Bracebridge, who has been a liberal 
promoter of the cause of education in Greece, to attempt the form- 
ation of a society, or the establishment of a branch of the Athenian 
Archaiological Society in London; but from no official authority to 
act having been forwarded by the Committee of Management, this 
was found to be difficult. The state of the Athenian Society was, how- 
ever, communicated to Colonel Leake, who, with his usual prompt- 
ness and liberality in aiding the cause of Greece, immediately sent 
the Society a subscription of 500 drs. (£18). As it is probable that 
many admirers of ancient art may be inclined to support this useful 
institution, I have ventured to send you this long statement of its affairs 
and proceedings. 

It must be observed that the archaiological commission, charged 
with the publication of the Ephemeris Archeologiké, in which the an- 
cient inscriptions are printed, is not a part of this Society. It consists 
of persons employed by government, though several members of the 
commission have been elected also members of the committee of man- 
agement of the Society, from possessing the requisite qualification for 
the office in the highest degree. All members of the Archaiological 
Society are, however, entitled to receive the journal of the commission 
at a moderate price. 

I shall now recapitulate the most remarkable discoveries which have 
been made in the Greek provinces. Av excavation made by the late 
General Gordon at the Herseum, near Argos, at which I was present, 
brought to light two interesting fragments—a portion of a marble pea- 
cock and a large fragment of a preefix of terra cotta, painted as a pea- 
cock’s tail. Several trifles in terra cotta and bronzes were likewise 
found, and an extended excavation at this place would probably yield 
important results. At Delphi several fragments of the great temple, 
which it was supposed had entirely disappeared, were accidentally dis- 
covered ; a small temple was also found, and the late Professor Miil- 
ler made an excavation into the ancient treasury under the cella of the 
great temple. 

A considerable collection of ancient statues from all parts of Greece 
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has been assembled in the Temple of Theseus, several of them be- 
longing to the first school of art, and rendering this little museum of 
great interest to antiquaries, and worthy of a visit from all admirers of 
classic sculpture. 

One of the most curious monuments in_the collection, is the figure 
of a warrior in low relief, rather above the natural size, and executed 
with a degree of stiffness, which shows far more affinity to the style of 
the Egina marbles than to the Attic school of Phidias. Its antiquity, 
and the visible traces of the painting with which it was adored, give it 
great value. This curious piece of sculpture was found at a place 
called Velanideza, on the coast of Attica, two or three miles to the 
south of Araphen (Rafina), between Hale and Prasie, in the year 
1839. An ancient Demos existed in this plain, and near it there 
were forty or fifty unopened tumuli, which had excited the attention 
of several antiquaries. It is said that a society of excavators received 
permission to open these tumuli, but I have never been able to ob- 
tain any exact information on the subject, though I have applied di- 
rectly to Mr. Pittakis ; and Professor Ross was also as unsuccessful 
as | was. Much mystery attended the whole proceedings, for the 
Greek government has generally been extremely averse to all private 
excavations, and General Gordon was requested to discontinue his at 
the Herwum; I suppose that many of the vases offered to travellers 
for sale, in 1839, were from Velanideza. Mr. Pittakis has published 
no account of these excavations, and the Archaiological Society took 
no notice of them, as it is dangerous for a body wishing to live in 
peace with all men to attempt penetrating where there is mystery. No 
account of these excavations has appeared in the Annals of the Ar- 
chaiological Institute at Rome; and the only knowledge the world 
possesses of them, is the singular work of Aristocles, which we have 
noticed ; this, however, is the best preserved monument of the most 
ancient style of Greek art when it began to rise towards perfection. 

I hope that this letter will call the attention of some one in England 
to this subject, capable of rendering it more effectual service than lies 
in my power.— Atheneum. 





ON THE PRESERVATION OF MONUMENTS OF 
ANTIQUITY. 
A LETTER FROM THE BISHOP OF BEAUVAIS TO HIS CLERGY. 


Mvcu attention has lately been paid to ancient monuments. 
Many persons of high attainments have made them the object of 
study; societies have been formed with the object of watching over 
their preservation, and the government, taking them under its pro- 
tection, has issued strict injunctions to all subordinate authorities 
against their being mutilated, destroyed, or clumsily repaired. 

But among the monuments of past ages, nothing has ever excited so 
much interest as our old churches. Formerly looked upon as bar- 
barous, their style of architecture is now an object of admiration to all 
men of enlightened understanding. We delight in arresting our steps 
before the numerous figures which adorn their portals, in measuring 
the elevation and the vast extent of their vaulted ceilings, sustained by 
columns at once slender and gigantic, in contemplating the innumer- 
able ornaments scattered over the windows, the arcades, the pinnacles, 
and all the other parts of the sacred edifice. 

We should render thanks to God fox this revolution which has taken 
place in the feelings of mankind, for this general enthusiasm for the 
religious monuments, which the lively, ardent, and generous faith of 
our fathers has bequeathed to us. Let us hope, that after having 
admired works conceived by Christian genius, the minds of those who 
have unfortunately imbibed prejudices contrary to our belief will at 
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length perceive the need of following a religion which, descended 
from Heaven, can alone inspire man with aspirations of the sublime, 
and stamps on its works a character of nobility and grandeur, which 
is wanting even in the chefs-d’euvre of pagan Rome andGreece. 

Tt appears to us that the clergy should do all in their power to sup- 
port and extend so laudable a feeling. The firm guardians of the 
sacred edifices entrusted to them, it is their duty to preserve in them 
those noble characteristics which mark their epoch, and which render 
them so venerable. It is, also, their duty not to allow the churches to 
be deprived of these antique fittings which so well become them, 
which often recall such endearing remembrances, and which can in 
general only be replaced by articles of inferior workmanship and in 
bad taste. 

An equally important matter, is the diligent search after documents 
relative to the ecclesiastical history 6f the diocese. The country 
which we inhabit was formerly covered with a prodigious number of 
collegiate and parish churches, abbeys, and priories. Every monas- 
tery had its annals and its chronicles, every church its archives. 
Many of these documents, so invaluable to History, disappeared in 
the days of terror; but many still exist, in the hands of various per- 
sons, and it now becomes still more important to collect them, as 
they are liable every day to be destroyed by persons ignorant of their 
value. 

In the hope that our co-operators will not fail to assist us, but enter 
heartily into our views, and second our efforts in favour of Christian 
art, we have created an archeological Commission in our episcopal 
city, and have circulated among all our clergy its rules and re- 
gulations. 

We desire that you will allow no portion of your church to be de- 
molished, nor any repair thereof to be made, without consulting the 
Commission. Our object is not thereby to fetter your zeal, nor to 
hinder you from executing works which may contribute to the solidity 
or the embellishment of the sacred edifices which are entrusted to you, 
but we wish to have some assurance that the projected reparations 
shall be based upon sound principles. You will have to take the 
sense of the Commission, even before cleaning, painting, or white- 
washing ; for paint and white-wash conceal the most graceful and 
delicate parts of sculptures and bas-reliefs ; and scrubbing destroys 
in them the character of age, diminishes their sharpness, and has often 
the effect of entirely destroying them. 

The introduction into a church of bad statues, and of paintings 
coarsely executed, have not, it is true, the effect of injuring the edifice ; 
but they sometimes cause considerable sums to be laid out, which 
might have been better employed in necessary repairs, or in embellish- 
ments in good taste. Too often do such paintings and sculptures as 
I allude to, instead of inspiring pious feelings, and leading to reflec- 
tion, provoke nothing but jests and raillery from all who have any 
idea of the true principles of art. We trust that you will never order — 
any pictures or statues from workmen who have not made the ne- 
cessary studies. We would rather that the walls should remain bare, 
than see them covered with ill-executed and ridiculous objects. 

We further expect,:and wish to impress this upon you in a most 
positive manner, that you never presume to alienate any of the objects 
of art contained in your churches, without @ written authority. By 
objects of art, we do not simply mean painted glass, and carved wood- 
work of a certain extent; but also sacred vases, crosses, censers, chan- 
deliers, reliquaries, instruments of music, pictures, statues, bas-reliefs, 
manuscripts, ancient liturgies, in one word, every thing which possesses 
any interest, either from its material execution or its antiquity. We 
have learned with pain that the express orders given on this subject by 
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our predecessor, and renewed by ourselves, have not been always 
attended to: enamelled crosses, paintings, reliquaries, have been 
sold at a low price to brokers, who have made considerable profit 
thereby. You should preserve with particular care the representations 
of the Passion in stone or wood, altars carved with ancient sculptures, 
and baptismal fonts covered with bas-reliefs or- accompanied with 
columns, 

If, too, you come to the knowledge of any manuscripts, or rare 
books, which have any relation to the general history of the dio- 
cese, or to that of the parishes, monasteries, or churches, you will 
please to impart it to the Commission, and even procure them for it 
if you can, that they may cause extracts of the most interesting por- 
tions to be made, and preserved among the archives of the bishopric. 
The briefs of popes and episcopal letters, permitting the establishment 
of some brotherhood or religious ceremony; the ancient charters of 
kings, of abbés, or of seigneurs, comprising sales, grants, or any con- 
cessions whatever, must be considered as highly important; these 
documents often convey most valuable information, and explain cus- 
toms which no longer exist. 

We desire also, that you will make the inquiries necessary to as- 
certain the date of construction of the religious buildings which exist 
in your parish ; and you will address to us, together with all the in- 
formation which you can collect upon this point, a general description 
of these monuments, and of the character of their several parts. We 
also wish for information, not only respecting buildings still used for 
worship, but of those which were formerly used for that purpose, and 
are now in ruins. 

Although the principal object of the Commission is to attend to ec- 
clesiastical history and religious monuments, nothing connected with 
archzeology will be altogether foreign to it: it will thankfully receive 
any communication which you can make to it on Gaulish or Roman 
monuments, the remains of fortified castles, old mansions, and any 
other discoveries relating to past ages. 

To give you an exact idea of the documents which we expect from you 
on religious, civil, and military antiquities, and to facilitate your draw- 
ing up the same, we shall shortly address to you a series of questions, 
to which we shall expect detailed answers, in making which, you will 
not be under any apprehension of going too much into detail, for no- 
thing will appear too minute to this Commission. 





THE NEW HOUSES OF PARLIAMENT, 
SECOND REPORT OF THE COMMISSIONERS ON THE FINE ARTS. 


To the Queen's most Excellent Majesty. 

We, the Commissioners appointed by your Majesty for the purpose 
of inquiring whether advantage might not be taken of the rebuilding 
of your Majesty’s palace at Westminster, wherein your Majesty’s par- 
liament is wont to assemble, for the purpose of promoting and encou- 
raging the fine arts in your Majesty's United Kingdom, and in what 
manner an object of so much importance might be most effectually 
promoted, humbly report to your Majesty, that having, in furtherance 
of the objects proposed by us in our first Report, and sanctioned by 
your Majesty, invited a competition in cartoons, we have now humbly 
to state to your Majesty that the competition referred to has taken 
place, and that we are satisfied with the evidence of ability afforded, 
not only by the works of the successful candidates, but by those of 
many others. 

Having satisfied ourselves respecting the attainments of many Bri- 
tish artists in the practice of cartoon drawing, and respecting their ca- 
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pacity to attain excellence in those qualities which are essential in his- 
torical painting, we now propose, in pursuance of the plan before an- 
nounced by us, to invite artists to exhibit specimens in fresco-painting 
of a moderate size, which, by being portable, will enable all candidates 
for employment in that method of painting to send in works exhibiting 
their qualifications therein as painters and colourists, and which, taken 
together with the larger compositions in drawing which they have ex- 
hibited or may exhibit, and with other existing evidences of their 
talents, may enable us to proceed to the selection of artists for the de- 
corations in fresco of certain portions of the Palace. Nevertheless, as 
paintings executed in other methods may be free from a shining sur- 
face, and may therefore be deemed by some artists to be fit for the 
decoration of walls, we have invited such artists to exhibit specimens 
of the methods in question, and shall regard such methods as open for 
consideration. 

With respect to sculpture, we have announced that various statues 
will be required for the decoration of the Palace, and we have invited 
artists to exhibit models, in order to assist us in the selection of sculp- 
tors to be employed. 

With regard to decorative arts of various kinds—namely, glass- 
Staining, arabesque-painting, wood-carving, ornamental metal work, 
and ornamental pavements, we have in like manner issued notices in- 
viting artists and others to send in specimens, in order to assist us in 
the selection of persons to be employed. 

We have further humbly to state to your Ma‘esty, that the claims of 
candidates for employment in oil painting, and other departments of 
the art, besides historical painting, will be considered hereafter, and 
that the order in which the several branches of art and decoration ap- 
plicable to the embellishment of the Palace have been considered by 
us, has been, and must continue to be, determined by the time requi- 
site for the preparation of the works, the study required by the artists 
in modes:of execution which are new to them, and by the progress of 
particular portions of the building, 

We humbly subjoin, as an appendix to this report, some papers 
treating in detail various matters connected with the subject of our in- 
quiry, and explanatory of the proceedings of the commission ; and, 
with respect to the architect's report, have to state that we have taken 
it into our attentive consideration ; but although we have, in conse- 
quence, issued various notices calculated to assist us in coming to a 
final decision thereupon, we are not yet prepared to lay any specific 
recommendation before your Majesty, both in comegnets of the 
building not being sufficiently advanced, and the result of the inquiries 
and experiments made and making by and under our direction, not 
being sufficiently ascertained, to justify us in coming to any final con- 
clusion in this respect. And with reference to that part of the archi- 
tect's report which relates to local improvements in the neighbourhood 
of the Palace, we consider that, however deserving of attention the 
improvements in question may be, they do not come within the in- 
quiry with which we are intrusted. 

ALBERT, &c. 


| (Signe) 
Whitehall, July 28, 1843. 


EXTRACT FROM THE REPORT OF THE COMMITTEE ON WEST~- 
MINSTER-HALL, 


Your Committee, to whom was referred the duty of making in- 
vestigations respecting the ancient state and modes of permanent and 
temporary decoration of Westminster Hall, and respecting the dates 
and extent of its architectural alterations, have the honour to report— 

That they have examined Westminster Hall with a view to the ob- 
jects of the inquiry committed to them. é' 

That they have reason to believe that the original hall of King Wil- 
liam Rufus occupied the same area as the present building. 

That they believe, that whatever portion of the fabric of the Norman 
Hall of the Palace of King William Rufus may remain, it is entirely 
encased and concealed by the walls of the actual structure. 

That the walls of the actual structure, as they now appear, with the 
exception of the surface alterations made in 1806-7, and also the ex- 
isting roof, were erected in the reign of Richard II., in the year 
1398 ; the walls being then heightened, and the nal rubble of the 
Norman work being encased in ashlar, and the buttresses added. 

That they have no reason to believe that there were any permanent 
decorations in the interior of the said hall other than those which now 


exist. 
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That the temporary decorations on occasion of state trials, or of 
coronation banquets, varied with the need and propriety of the service 
to which the hall was applied. 

That in the last year of the reign of King Richard II., the hall ap- 
pears to have been “hung and sumptuously trimmed”—by which 
phrase your committee understand hangings of tapestry and other 
temporary decoration ; but that there is no reason to believe that 
there was at any time any decoration of painting of any kind on the 

‘ walls; though in making this observation it is right to add, that your 
committee feel that there is in the existing hall sufficient light for the 
proposed exhibition of cartoons. 

That the use of banners and trophies suspended from the roof or 
rafters of the hall was not earlier than the reign of Queen Anne, and 
was soon discontinued. And in respect to the last subject of inquiry 
remitted to them, so far as the same has not by anticipation been al- 
ready answered by the statement that the hall is substantially unal 
tered, your committee find, that in 1821 the two courts of justice, 
which were excrescences on the south side, and which were compa- 
ratively modern erections, were removed ; that a door in the centre 
of the south end was opened : that two smaller doors at the sides were 
closed ; that a row of dormer windows was opened in the roof on each 
side, and certain doors opened to the courts of law on the west side. 

Your committee observe that one of the windows on the east side 
has been partially closed, two windows adjoining the same having 
been originally closed externally, so far as it appears by the clock 
tower of the ancient palace rising directly against them, and still ob- 
structing them, though it was reduced in height by the late Mr. Wyatt 
in the course of the works which he conducted in 1806-7. 

Ropert Harry Inotis, &e. 

Whitehall, March 24, 1843. 


THE ARCHITECTS AND ARCHITECTURE OF 
NEW YORK. 


Tuat there is for every building site in the country, a style of 
building peculiar and appropriate, and more so than any other, admits 
of no controversy. ‘The right kind of house to erect on any given 
locality is easily ascertained, if the intention is to make that sort of 
structure which would best harmonize with the scene with which it 
is associated and the purposes to which it is to be applied. 

The architecture most appropriate to the bold ot rocky shores of 
the Highlands, would be the castellated. To the less bold but equally 
romantic intervals below, where there is plenty of woodland, the 
thousand and one varieties of pointed style. ‘To the clear and sunny 

lades where there is but little variety of scene, the Tuscan, &c. &c. 
To a majority of the sites on the River, the pointed style or Gothic is 
peculiarly fitting. 

The Gothic style of building especially recommends itself in rural 
residences, and their appendages. It admits of an agreeable sym- 
metrical irregularity, and great variety of outline, both in plan and 
elevation. It is suited to uneven ground; and additions of rooms or 
offices may be made in it from time to time, with an increase of pic- 
turesque beauty, while it possesses many advantages for convenience, 
and the essential recommendation of being within the limits of eco- 
nomy in the execution. High roofs, and chimney tops, which are 
inadinissible in the Grecian style, here contribute to its picturesque 
character. Another circumstance that tends greatly to recommend 
this style for domestic buildings upon a moderate scale, is, that it 
allows the windows to be of very different dimensions and propor- 
tions, and plainer or more ornamented, on the same floor, as either 
internal convenience or the external elevation shall require. Neither 
is it one of its least favorable peculiarities, that such frequent and 
extensive application may be made of the projecting or bay window 
which admits of great diversity in plan, proportions, elevation, an 
embellishment. While features of this description are almost sure 
to tell externally, and to possess a pictorial, if not invariably a strictly 
architectural value;—among other reasons, because when they rise 
from the ground by advancing beyond the general mass, they give 
an appearance of great solidity to its base, so do they come greatly 
to the aid of the architect in the interior, he being thus enabled to 
enlarge any particular room, without similarly increasing the one 
above it, or extending the general plan. They also materially con- 
duce to beauty and ch Iness within, inasmuch as they lead to 
variety of form in the plan and disposition of the rooms themselves, 


and by projecting, they admit gleams of sunshine into an 
apartment, both earlier and later than other windows having the 
same aspect. Even when a window of this kind has no lateral lights, 
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and forms but a shallow recess, it conveys the idea of solidity in the 
walls, by seeming to be a deep embrasure eut out in their thickness; 
and as it generally enables us to dispense with other windows, at 
least on the same side of the floor, greater space may be obtained 
between the window itself, and the walls at right angles to it. The 
advantages resulting from this are not unimportant: in the first 
place, it enables us to place large pieces of furniture on that side of 
the room; secondly, although a more extensive view is obtained of 
the prospect without, ot which the window recess serves as a frame, 
the apartment itself seems less exposed, while the sun is less trouble- 
some in summer. In addition to the recommendations already 
pointed out, bay and oriel windows assist greatly in keeping up sym- 
metry where there are recesses, or even breaks in other parts of a 
room. 

Fitness and appropriateness cannot be too much impressed on the 
minds of those who would build. Many people in their aim at mag- 
nificence, erect the most ridiculous and paltry imitations of temples, 
for the purposes of a residence. One would suppose that such men, 
with so perverted and depraved a taste, would be rare, but not so— 
half the expensive houses we see erected in the country, seem to be 
straining after magnificence, trying to be a temple of Theseus or 
Minerva. It may be, that, remembering how of old the Gods were 
supposed to inhabit the temples, these lordly proprietors imagine, 
that if they build temples for themselves to live in, they too will be 
gods. The delusion can be accounted for on no other supposition. 

Nothing seems to be thought of less than the necessity of adapting 
the style and character of a house to its location and its purposes ; 
and yet a beautiful structure will lose half its beauty by being badly 
located, while a house of perhaps half the expense, if designed in 
harmony with the site and with perfect fitness, would surpass it in 
every re juisite of use and elegance, 

Itis certainly lamentable to witness the wasteful expenditure and 
ludicrous ostentation exhibited in many of our country villas on the 
banks of the Hudson, and elsewhere! Facades of Greek temples, of 
such colossal size and expense, that the porticos, rooms, and all con- 
veniences must be sacrificed for cheerless magnificence ; for fitness, 
proportion, expression of purpose, shade and shelter, seem never 
once to have entered into the thoughts of their planners. Every 
carpenter, who builds an ordinary house on speculation, gives it 
columns and Greek scrolls, honeysuckle ornaments, and sarcophagi. 
Why should he not write out his specification in the language of 
Paradise Lost, and pay his men with a speech from Timon of 
Athens? Fitness—fitness--fitness, should be as constantly the cry, 
in regard to architectural design, as action, action, action with 
respect to eloquence. Employ the established orders of Greece, 
where you can do it with fitness to yourself, and no offence to her ; 
but being directed by certain absolute requisites of internal disposi- 
tion, give the whole a fitting decoration, though the unsuitableness 
of Westminster Abbey or the Parthenon drive you, as in a “forlorn 
hope,’”’ upon your own resources. é . 

S architecture, which is both an art and a science, designs should 
be received with great caution, precisely as the arguments of opponent 
lawyers, by one who is both judge and jury. t us lay down a 
little law, since we have it on our side. “* Whenever the effect of 
any design depends mainly on anything not essential to its use, the 
critic may always be certain that there is arp | wrong. In 
general, als, whem imitations of the effect of time on uildings are 
introduced in architectural designs, they are to be looked on with 
suspicion, as well as accompaniments of trees, clouds, and figures. 
A , soon for a building should always have distinct and independent 
beauty, which can be conveyed by lines, without any reference to 
either shading, colouring, or accompaniments.” Taste is said to 
operate instantaneously in the mind of its possessor, but taste is first 
to be acquired,—in some by reflection, in others by study; in both by 
an operation of the understanding. Hence few possess intellectual 
taste. But all have eyes, and must have read or heard tell of the 
beauties of classical architeeture, thus all eyes are dazzled, the ex- 
ternal eye with white paint, and the internal by association. 

Since the downfall of ancient Greece in the time of the great 
robber, Alexander, no architect seems to have arisen, who ranks 
with Raphael in painting, or Canova in sculpture. Many excellent 
painters and sculptors have had their day since, but not one great 
architect, in any thing but precept, from Vitruvius down. Is it so 
difficult to excel in the practice of this important art? It would 
seem so. Our would-be architects, not being regularly educated for 
the profession, have little study, not a the appliances, and are 
“as easily led by the nose as asses are,’—and proprietors with purses 
often have only eyes, without understanding; and improvements 
(so called) on with such rapidity that no time is left for 
reflectiou.—Brother Jonathan, 
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some ancient records, it appears that the Halkin lime was used even 
in ancient times for the construction of walls. It has recently been 
employed in the many extensive works on the Dee, and in the 


EXTRACTS FROM THE SPECIFICATION OF WORK 
DONE IN FILLING A PORTION OF THE WEST PIER 
OF THE HARBOUR OF NEW SHOREHAM WITH BE- 

' TON, UNDER THE DIRECTION OF W. B. PRICHARD, 
ESQ., C. E. 

(With a Plate.) 


Tue drawing represents the cross section of the west pier of the 
harbour of New Shoreham, 

Letter a on the said drawing represents the top of the beton and 
high-water mark. 

etter b represents the bottom or foundation of the beton, 

Letter c represents the surface of the shingle on the second day 
of May, 1842. 

Letter drepresents the stagnated water at low-water mark, on the 
said second day of May, 1842. 

Letter g represents the depth and breadth of the beton. 

The elevations and the horizontal lines at letters a and 6 in the 
drawing are taken from the upper surface or footpath on the pier 
marked on the rays with the Netter A. 

The composition called beton, is to consist of about the following 
particles, viz., about eleven cube feet of Portland stone to each cube 

ard of beton; twelve cubic feet of shingle to each cube yard of 
set ; four cube feet of gravel sieved to each cube yard of beton ; 
and one hundred weight one quarter and seventeen pounds of the 
real Halkin Mountain lime powder, to each cube yard of beton. 

The Portland stone is to be broken into pieces, agreeable to the 
specimen which has been exhibited by the engineer, which speci- 
men, with those hereafter mentioned, shall be kept by the engineer 
for the time being of the said Commissioners, whose evidence as to 
the identity thereof shall be conclusive. 

The shingle is to be riddled with a screen of one inch holes, and 
in every respect agreeable to the specimen which has been exhibited 
by the said engineer. 

The sieved sand, or what is commonly called compo, is to be 

eable to the specimen which has been exhibited by the said en- 
ineer. 
. The shingle, gravel, sand, and all other materials that may be 
within the pier above the line marked with the letter 6 on the draw- 
ing, are to be removed at the commencement of the work, re- 
gardless of any quantity shown in the said drawing. 

After the shingle is removed to the depth shown in the said draw- 
ing marked with the letter 6, the bottom must be rammed and levelled 
to receive the beton. 

The beton is to be mixed in a wet state, with fresh water (and 
salt or acid water is not to be used on any account), the lime is to be 
mixed in a wooden trough with water to a moist state, the compo 
is to be wetted, and the lime and compo are to be mixed together, 
then all the several particles, viz., Portland stone, shingle, compo, 
and lime, are to be mixed on a wooden platform together, until they 
are brought to one uniform mass. 

The lime is not to be exposed to the atmospheric air on any ac- 
count, nor the beton after it is mixed. No more beton isto be mixed 
than what will be used in one day’s consumption. 

The beton is to be carefully laid in layers of 3 feet thick, and not 
to be thrown from any height as generally done with the concrete, 
and on each layer liquid Halkin lime must be poured over. 

The cost of the beton in the manner above described, 
was twelve shillings per cubic yard, which was less than it would 
have cost to have filled the pier with loose Plymouth limestone, and 
evidently very preferable. In the course of years, the timber will 
be destroyed, and there will then be presented to the action of the 
sea a solid wall, quite equal to a carefully constructed masonry. The 
loose Plymouth rock would only have been useful so long as the 
timber work was maintained. 

The introduction of an artificial stone is frequently a matter of 

importance, and especially in works exposed to the action of 


sea, in situations where suitable stone cannot be ex- 
cept at great cost, which is the case on the coast of The 
Halkin mountain lime is admirably adapted for hydraulic works, and 
though it does not set so quickly as cement, nor even as the blue lias 
limes, it is preferable to the former, and to many of the latter. From 


Liverpool docks, 





WOOD PAVEMENT. 


It is acknowledged by scientific and practical men, that an import- 
ant social benefit has been achieved by the introduction and use of 
wooden blocks for pavement in the structure of our public roads and 
thoroughfares. 

For this great addition to our national comforts we are indebted to 
the indefatigable and spirited exertions of David Stead, Esq., of 
London, who, after spending an ample fortune in the attempt— 
meeting for years with every discouragement—being jeered, taunted, 
ridiculed, and treated as a fanatic,—was at length allowed, by the 
Vestry of St. Mary-le-bone (after great persuasion and interest), to 
try a specimen of his “chimerical and fantastic system” in juxta- 
position with five other experimental tests of asphalte, granite, &c. &c. 

The result of this hardly-achieved experiment was perfectly decisive, 
and has established the important fact, that the adoption of wood 
pavement will not only improve the condition of our streets, but will 
materially save the pockets of the rate[payers. A conviction of the 
utility = | wood pavements was gradually arrived at by Mr. Stead, 
after a lapse of many years, from repeated visits of a profes- 
sional nature (as a British timber-merchant,) to the continent of 
Europe. In the Russian metropolis he found that wood pavements, 
although rudely fashioned, had been in use almost from time imme- 
morial. 

The annexed letter from Baron de Bode, to a friend of Mr. Stead, 
and a warm admirer of his system, will shew the opinion of the Baron 
on the subject of wood pavements generally, and particularly in re- 
ference to the hexagon shape :— 

“ After long and repeated trials of almost every method which the 
ingenuity of man could devise, the mode now universally approved 
and adopted is hexagonal blocks of fir wood, placed with the fibres 
of the wood running vertically. These are planted close to each 
other on a good sound and level bottom: when the paving is com- 
pleted, boiling tar mixed with pitch is poured over them, and a small 
quantity of river sand is then strewed over the tar. A perfectly solid 
and even foundation is of the utmost consequence, to prevent any of 
the blocks from sinking lower than the rest, as any inequality of sur- 
face exposes the surrounding blocks to the action of wheels, and they 
soon get rubbed down and useless. The stronger the bottom on 
which the blocks are planted the better. Long experience in Russia 
has proved that the vertical position of the blocks is the only method 
by which friction is rendered ineffectual in rubbing them down. The 
inclined position is by no means serviceable, as the fibres of the wood 
are invariably turned back when carriages are driven in a contrary 
way. The wood being cut directly across the fibre, is, besides, easier 
to render level (an indispensible quality in wood as well as in all 
pavements), and is less expensive in its construction. The most con- 
venient form for blocks is hexagon, seven inches in depth and six 
inches in diameter. The fabrication of these is extremely simple and 
expeditious. It 1s accomplished by fastening six strong biades into a 
strong bottom of cast-iron, and pressing the ready-cut pieces of wood 
through these six blades, by means of a common or hydraulic press ; 
the bottom of the press being open these cut blocks drop on the floor, 
completely formed for immediate use. Red fir is omeld ered the best, 
but none of it must be used when it has blue stripes on its edges, as 
that is a f that it is in a state of . The must be per- 
fectly dned before they are used, squeezed as close together 
as possible between two abutments, one on each side of the street or 
road, so as to keep the pavement from moving. ‘ ; 

“Tt is of great consequence that wood pavement be laid during dry 
weather, and finished in small patches to prevent being taken by 
surprise by rain before the operation is completed ; as it is absolutely 
necessary to pour over it a quantity of boiling tar, with a mixture of a 
small portion of pitch, which has a tendency to strengthen the wood 
and also to prevent it from decay, by resisting the effect of alternations 
from wet todry weather. When the tar is newly laid on, hard scrub- 
bing with birch brooms is of much consequence in assisting the com~ 
position to penetrate the wood, and the whole is then spread over 


Vou. IV.—n w 




















266 


with coarse river sand. This sand has a strong tendency to preserve 
the wood, as by insinuating itself between the fibres, it forms a coating 
nearly as hard as stone, and much more durable, and possesses the 
advantage of rendering the pavement much less slippery for the feet 
of horses. 

‘*T have seen wood pavement taken up after four years’ wear, half of 
which had been covered with tar and sand and the other half without 
it. The portion which had been tarred was little, if at all worn, and 
ofa much harder consistence than when laid down, while the other 
half had suffered considerable deterioration, and where blue stripes 
in the wood existed, a great degree of decomposition had taken place. 
In Russia the coating of tar and sand is renewed every year, during 
dry weather; and it is found that the severe frosts of Russia have 
more effect in wasting the timber than rain: this is in consequence 
of the increase of volume in the moisture, after it is frozen, which must 
naturally force the fibres asunder. I have seen wood pavement taken 
up which had been seven years in constant use on a much frequented 
road, and which, after being planed off on the surface, was relaid, and 
was serviceable for several years afterwards. These blocks were even 
stronger than those which had been in use four years, and almost as 
hard as bone; which I have no doubt was owing to the use of tar.” 

Wood pavement requires considerable attention on its being first 
laid down ; but it unquestionably is far cheaper than any other in the 
end, besides the ease with which it is kept clean, and the consequent 
saving in the wages of scavengers. It is also more level, and not 
liable to get into holes and ruts like other pavements, and is a great 
ease to draught horses. 

I do not, however, consider it good in very steep roads, The 
wooden pavement at St. Petersburg, by last accounts, continued to 
give every satisfaction, and was introduced in all the principal streets. 
It is considered certain, that the whole of the city will be paved with 
it as speedily as materials can be prepared. In Norway, Sweden, 
Denmark, and Ireland, this material is in general use for the pave- 
ment of streets and highways. But the most conclusive tests of its 
present advantage and permanent utility are the different reports and 
communications received of its adoption, and now general use, in the 
United States of America. 

Mr. Stead, however, through the undoubted and acknowledged 
patentee of all wood pavements in the United Kingdom and the 
colonies, has not been allowed to enjoy the fame thus acquired by 
him at the sacrifice of time, coin, patience, and anxiety, without rivalry 
and opposition. Numerous and endless are the aspirants who have 
already started up, and who are appearing daily, indeed, striving to 
deprive him of the credit and remuneration to which he is alone 
entitled. Leaving experience, however, to determine the different 
forms and shapes of blocks, the various systems for preparation of the 
ground, the substratum to be employed, &c. &c., we shall proceed to 
state some of the advantages derivable from the general adoption of 
wood pavements, And first of its 

ECONOMY. 


The original cost of wood pavement is considerably less than of the 
best description of stone now used for that purpose, and with the 
additional advantage that it is kept in repair at much less expense. 
The patentee guarantees to uphold his pavement at from 3d. to 6d. per 
square yard annually, according to the extent of the traffic. The 
keeping in repair of granite pavement, or macadamized roads, upon 
an average, costs not less than from ten to fifteen per cent of the ori- 
ginal cost, varying, of course, according to local circumstances, while 
that of wood pavement will be covered by the supplanted blocks for 
fire-wood. A variety of estimates have been made of the cost of 
forming, repairing, and maintaining the streets of the metropolis, and 
of different towns in the provinces, and the conclusion seems to be 
undeniable, that wood pavement will very soon prove itself to be by 
far the most economical of any pavement yet in use. In support of 
which we extract the following expenses for ordinary pavement, from 
the excellent work of Sir Henry Parnell, now Lord Congleton, intitled 
“ A Treatise on Roads.” 

The enormous expense which has been incurred by adopting the 
plan of broken stone streets in London, in place of pavements, is fully 
established by the following return, which was presented to the House 
of Commons in the year 1827. 

By this return it appears that the first cost of converting 1 mile 
250 yards from a pavement into broken stone road was £12,842, and 
that the annnal expense of maintaining the 1 mile 250 yards has 
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been £4,003, being at the rate of 1s. 9d. per superficial square 
yard. 
“*M‘Adam’s Roads. 

Streets. 

** Account of all sums expended by the Commissioners acting under 
5 Geo. IV. c. 100, and 6, Geo. IV. ¢. 38, in converting Regent 
Street, Whitehall, and Palace Yard Streets into broken stone roads, 
including the value of the paving stones converted into broken stones ; 
also, of the expense incurred in maintaining these roads in repair, 
including scraping and watering, and all other expenses, in the year 
ending 5th January, 1827 ; and showing the, number of lineal yards, 
and of superficial square yards, in the Regent Street District, the 
Whitehall District, and Yard District; viz :-— 


Regent Street, Whitehall, and Palace Yard 


“The cost of converting Regent Street, Whitehall, - are, 
and Palace Yard Streets into broken stone roads 
has been 6,055 8 3 


« And the value of the old pavement taken up and 


broken for that purpose is estimated at 6,787 7 0O 


£12,842 15 3 








** The cost of maintaining these roads in repair, in- 
cluding scraping, and every expense, except water- 


ing, in the year ended 5th January, 1827, was 4,003 18 4 
“The cost of watering the said roads in the year 
ended 5th January, 1827, was : ‘ 628 11 0 


£4,632 9 4 


“The extent of the said roads is as under, viz :— 

















Yards Yards 
Lineal. Superficial. 
Regent Street and Waterloo Place, from Oxford 
Street to Pall Mail . . ° 
Whitehall, from Buckingham Court to Rich-| 1,300 24,401 
mond Terrace . ‘ : . 4s ‘ 
Margaret Street, Old and New Palace Yards mine ‘So. 
2,010 45,251 





(Signed) A. M. ROBERTSON, 
Clerk to the Commissioners for carrying into execution 
the Acts, 5 Geo. IV. c, 100, and 6 Geo. IV.c. 38. 

Office of Woods, &c., 
30th April, 1827. 

“ The following is the cost of formation and maintenance of paved 

and macadamized streets in London, given by Mr. Johnson before 
the House of Lords. 





s. d, 
First cost per superficial yard 13 0 
Ten years’ repairs, at 4d. : 3 4 
Ditto cleansing, at 3d. : 2 6 
18 10 


Deduct value of old stone 8 0 





Per yard 10 10 

“The old stone might last twenty years longer; but at all events 
would be worth 8s. per yard after ten years’ wear. That statement 
was made on a calculation of using the very best material ; but most 
of the pavement is laid down at from 7s. to 10s. per yard, ba 

“ A macadamized, or broken stone road, requires for keeping in 
repair the first year, and every year after, two coats of three inches 
thick, to allow for wear; the coating costs 1s. 9d. each yard; the 
cleansing and scraping cost 10d. each yard as under :-— 





£ os. d. 

First cost per superficial yard =. : : et gh 
Two pee No at 1s. 9d. each per yard for ten years 115 0 
Cleansing at 10d. per yard for ten years . : 0 8 4 
£2 10 10 
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“ The surveyor to the Commissioners of Westminster Bridge stated, 
that the expense of paving and keeping in repair the bridge for twenty~- 
two years (from 1802 to 1824), was £3,494, including £1,165 for 
new pavement in the first year, making an annual expense of £159. 
About two years ago the bridge was macadamized, and the year after 
cost £1,507 12s. 6d. There was a covering ordered in June, 1825, 
which cost £172 10s. Od. besides Mr. M‘Adam’s annual charge of 
£300. The surveyor said, he thought it now required another covering 
like that of last year, at the expense of £470 10s. Od., as he had 
examined the road, and found the broken stones, on an average, not 
more than three inches thick.” 


General Wood Paving Company, Stead’s Patents, May 1838, and 
April, 1839, confirmed by Act of Parliament, lald down in the 





Strand, Hunter Street, &c., 20,300 yards. e: de 
First cost per yard. . : . 10 6 
Ten years’ repairs at 4d. per yard per annum . 3 4 
Ditto cleansing at 2d. ‘ ; 1 8 

15 6 
Deduct value of old blocks 5 3 





Per yard 10 3 





Metropolitan Wood Paving Company; laid down 54,000 yards in 
Regent Street, Holborn, Whitehall, &c. 





a 

First cost per yard. ‘ : . 12 6 
Ten years’ repairs at 6d. 5 0 
Ditto cleansing at 2d. 1 8 
19 2 

Deduct value of old blocks 6 3 





Per yard 12 9 





Carey; quantity unknown ; Poultry, Leadenhall Street, &c. 














s. d. 
First cost per yard 12 6 
Ten years’ repairs at 6d. 5 0 
Ditto cleansing at 2d. 1 8 
19 2 
Deduct value of old blocks 6 3 
Per yard 12 9 

Grimman ; laid down 1700 yards, Piccadilly. 
s dd. 
First cost per yard. ° ‘ . 11 6 
Ten years’ repairs at 6d. . : 5 5 0 
Ditto cleansing at 2d. 1 8 
18 2 
Deduct value of old blocks 5 9 


Per yard 12 § 





Rankine ; laid down 532 yards, Holborn Hill. 





aoe 

First cost per yard 018 0 
Ten years’ repairs at 1s, 010 Oo 
Ditto cleansing at 2d. © .8.8 
id 2 

Deduct value of old blocks 09 0 





Per yard £1 0 8 








Mortimer ; laid down 300 yards, opposite St. Martin's Church. 





£0.@ 

First cost per yard 012 6 
Ten years’ repairs at 8d. 07 6 
Ditto cleansing at 2d. 01 8 
1 1 8 

Deduct value of old blocks 0 6 8 

Per yard £015 5 


We believe it to be ascertained beyond all doubt, that wood pavement 
under equal circumstances, is much more durable than those of any 
other description. When the foundation is formed with ordinary care, 
and the blocks placed vertically (that is, with the fibres in the direction 
of the force), many years will elapse before the wear is even perceived, 
and the atmospheric air being excluded, no decay can arise from ex- 
posure to the wet, frost, or heat. 

In Colonel Macerone’s “ Hints to Paviors,” it is stated, that it has 
been found by experience, that there is much less waste of wood set 
on end in the manuer above described, than in the case of the hardest 
whin or granite when exposed to the same wear: he says, “1 made 
the experiment many years ago, on a pavement upon my father’s 
premises, Our stones frequently sank, and for experiment I cut 
some pieces of wood according to the size required, and introduced 
them in place of the stone, set on end in the same manner I have 
already described, with wood planks at the bottom ; and, after a 
lapse of twenty-five years, | observe that the granite has undergone 
more wear than the wood, the latter of which now stands more promi- 
nent and flush than any other part of the causeway which surrounds 
it. I raised some of the wooden blocks, expecting them to have 
undergone considerable decay, but was surprised on finding that the 
wood was quite as fresh as on the day it was laid.” 

Better evidence than this of the superiority of wood over stone for 
highways could scarcely be desired, nor is it difficult to perceive 
whence this difference arises. A hard, yet fibrous substance yields 
only, while one that is much harder, but friable, is at once broken and 
dispersed : ocular proof of this is to be found now in every public 
thoroughfare of London. 

The great benefit of wood pavement, which the public feels every 
day, is the absence of all noise, and this, in a crowded city, is not one 
of its least advantages —by custom the ear becomes habituated to the 
din of carriages running over stone-paved streets, but remove that 
noise, and the relief will almost amount to positive pleasure. 

Cleanliness is another element in the advantages of this pavement, 
and it is one of primary consideration. The wood pavement will be 
free from dust and mud. The small portions sony laid down afford 
no criterion on this point, mud and filth being thrown upon them 
from the contiguous pavement,,which, besides, makes them slippery, 
and in wet weather, dificult for draught horses,—not dangerous, because 
no ill effects beyond the temporary inconvenience can arise from a 
horse falling. If, however, the pavement were kept clean, the surface 
would be better adapted for draught than any kind of stone; and 
Mr. Whitworth’s sweeping machine will be found admirably adapted 
for this purpose. 

The ease and speed with which this pavement can be laid down and 
repaired, is another feature recommendatory of its introduction. The 
hexagonal blocks being simple in their form, will not require an ex- 
perienced pavior to place them, but may be as well laid down by any 
labourer. 

Having attempted briefly to explain the advantages to be derived 
from the Pcseen. § use of wood pavements, it may be desirable to 
enumerate those other systems which have appeared in opposition to 
Mr. Stead’s, the specifications of whose patents embrace all the forms 
and shapes that ingenuity can devise. 

Taking the different patents in succession, according to their dates, 


that of Mr. Stead, in May, 1838, claims priority. It is composed of . 


hexagon blocks, made from Scotch or Norway fir, and placed vertically 
—that is, with the ends of the fibres upwards, or as the tree grows. 
The ground or subsoil being well beaten and levelled, it is covered 
with about three inches of gravel, upon which the blocks are placed, 
and which carries away the water. When finished it be. »mes her- 
metically sealed, and forms an almost solid mass, The blocks are 
from six to eight inches diameter, and from four to six inches deep, 

















268 


according to the traffic. It is either chamfered at the edges, or grooved 
across the centre to prevent slipperiness. 

Mr. Stead also recommends the use of round blocks when economy 
is necessary, likewise placed vertically, and has tried one or two small 
specimens, which have been found to answer remarkably well ; the 
interstices are filled up with gravel or sharp sand. 

The next patent in succession is that of Mr. Brown, Castle Street, 
Oxford Street, London, and is dated November, 1838. He suggests 
the application of metal frames, into which a series of the wooden 
blocks are to be fitted and placed side by side, and so form the 
pavement, 

Mr. Carey's patent, of January 1839, proposes the use of dove- 
tailed blocks, so that no part of the structure can be removed without 
destroying some of the blocks. 

Mr. Parker's invention, dated April 9th, 1839, recommends paving 
with blocks, having the grain of wood varying from a lesser to an 
angle of seventy degrees, and united by a continuous dowel passing 
through the middle of the blocks, which are placed in pairs crossed. 
The objection to this plan is the manner in which the blocks are 
dowelled together, which precludes the possibility of their being raised, 
either for the purpose of being repaired, or for the laying of water or 
gas pipes, without the total destruction of the series of blocks so united. 
The following several patents for wood pavement that have been taken 
out are merely deviations in form from the original, and need not be 
further noticed. 


ist June, 1839, Stephen Geary. 
27th 4, Pe Richard Hodgson, 
15th July ss, David Romer. 
16th Dec. ,, Henry Seymour Moore Vandeleur. 


William Grimmer. 


12th April, 1840, 
James Harvey. 


2nd June sé», 





3rd Aug. ,, Saunders. 
a. « ue Thomas John Davis. 
7th Oct. ,, Thomas Wood, jun. 
27th April, 1841, P. Reynolds. 
Same date Rankine, 


Of all these plans the hexagonal block is the simplest and cheapest. 





A SERIES OF REPORTS ADDRESSED TO THE CORPO- 
RATION OF BOSTON, ON THE IMPROVEMENT OF 
BOSTON HARBOUR. 

(With a Map.) 


Tue important works now in progress in the harbour of Boston, 
under the direction of Mr. Lewin, have induced us to lay before our 
readers a short series of modern reports on the subject, which cannot 
fail to be interesting to every person engaged in such undertakings, 
as with one exception they have never before appeared in print. To 
these reports we hope to add a detailed description of the works, and 
their effect upon the navigation.—Ep. 





REPORT CONCERNING THE IMPROVEMENT OF BOSTON HAVEN, 
BY JOHN RENNIE, ESQ., 


To the worshipful the Mayor and Corporation of Boston, to the Commis- 
sionors of the river Witham, to the Commissioners of the Black Sluice 
Drainage, and to all the parties interested in the improvement of the 
river Witham. 

London, June 29th, 1822. 
My Lorps ann GenTLEMeEN, 

In conformity with the resolutions passed at a general meet- 
ing of the parties interested in the improvement of the drainage 
oan navigation of the river Witham, from Boston to the sea, I pro- 
ceeded to Boston on the 15th of December last, for the purpose of 
examining the said river, and of reporting my opinion on the most 
advisable measures to be adopted in consequence; but, in order to 
enable me more effectually to decide upon the merits of this import- 
ant question, it became necessary to have an accurate chart and sur- 
vey of the river, accompanied by the requisite levels and soundings; 
this has since been done by Mr. Giles, much to his own credit and to 


my satisfaction, although from the extent, variety, and uncertainty 
of the operations, much time has unavoidably been occupied by them; 
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they are now, however, complete, and, in addition to the documents 
already existing, they will serve as important data to ascertain with 
tolerable certainty the improvement, or otherwise, that may be 
effected by any ulterior operations on the outfall from Boston to the 


sea. 

With regard to the subject in question, it properly devolves itself 
into two distinct heads. First,—The defects of the present state of 
the river Witham, both as ——— the drainage and navigation, to- 
gether with the causes which have mainly contributed to produce 
them. Secondly,—The remedies which under all circumstances are 
most advisable to be adopted, together with the probable sum that 
may be ae to carry them into execution. ith regard tothe 
first, it will be necessary to enter a little into detail. The river 
Witham rises near Grantham, at an elevation which, co ed with 
its mouth, is very considerable ; its course, until its arrival near Lin- 
coln, is comparatively rapid, but here it enters the great district of 
low lands, called the Fens, and after performing a very circuitous 
and irregular course of near seventy miles, discharges itself into the 
Metaris Estuarium, or Wash, about four miles below Boston, 

Above Boston its channel for the most part, until improved, was 
extremely narrow, crooked, and irregular, but below Boston it in- 
creases rapidly and disproportionately, and at its entrance into the 
Wash it may almost be termed an estuary. In the winter and 
autumn it is much subject to floods, which, from the increased fall 
per mile in its upper bed, are brought rapidly down upon the plains, 
and from the diminished velocity here, are with difficulty carried off 
in time to prevent the neighbouring lands from being flooded ; which, 
notwithstanding, in wet seasons, such as the last, frequently hap- 

ns, to the great injury and detriment of the agricultural interest. 

rom the improved state of the drainage and navigation above the 
Grand Sluice, little obstruction to either is perceived; but imme- 
diately upon leaving it, the channel of the river becomes so circuit- 
ous and disproportionate in width, that the grand effect of the scour, 
by the waters acting in one compact and undivided body, is lost, 
and the river, particularly during the time of ebb, not being able to 
maintain so great a channel clear, becomes dispersed into a variety 
of minor and insignificant channels; which, meandering the ex- 
tensive and shifting sands by which they are surrounded, with diffi- 
culty force their way at last to the sea. It is a very generally received 
axiom, and one in which I perfectly coincide, that a given quantity 
ot water only requires a given section to pass through ; and if it is 
diminished in width, it must be incre in depth, and vice versd : 
it is moreover generally found from experience, that river-courses, 
unless guided by art, invariably follow the easiest channei ; and hence 
it arises, that in flat and lowland districts they in general méander 
aud serpentine considerably more than in mountainous districts ; be- 
cause the velocity of their motion or currents diminishing in pro- 
portion as they approach their outfalls to the sea, their power of 
removing the intervening obstacles to their progress decreases in 
the same ratio: in addition to the above, the alluvial matter with 
which all rivers are more or less impregnated, but more particularly 
one of the description of the Witham, thus finds tiine to deposit its 
burthen, and form the numerous shoals and sand-banks, which are 
everywhere to be found the nearer we approach to its outfall. This 
is an evil which must naturally increase as the power of the current 
diminishes ; the more so in dry seasons, when the quantity of fresh 
water returning is comparatively small, and of course incapable of 
removing the silt, &c., brought in by every tide; this continues pro- 
gressively, until at last the river may be said to be destroyed, navi- 
gation becomes impeded, and the surrounding country, for want of 
effectual drainage, is converted into a barren unprofitable district of 
marsh land.. Such, judging from experience, we have reason to 
believe, will be the case with the outfall of the river Witham, unless 
the hand of ‘art is judiciously applied to remedy the existing evils ; 
indeed, the subject is by no means new, and has already occupied 
the attention of some of the ablest engineers during the last twenty- 
five years, and it fully appears, that their apprehensions in this res- 
pect were founded in reason, and that their predictions have been 
—— advancing to a consummation, until at last it is agreed on 
sides that a remedy is imperiously called for. With regard to the 
precise extent of this remedy, there are necessarily many and various 
opinions. I would strongly, however, beg leave to recommend, that 
in undertakings of such magnitude and importance as this will ne- 
cessary be, no temporary, no ineffectual measures should be resorted 
to, as they are seldom or ever attended with success, but more 
erally with loss and disappointment to all parties concerned : 
the evil must be fairly probed to the bottom, and the remedy, as far 
as prudence dictates, (without entering into unnecessary expend- 
iture), must be proposed to the full extent required; such will be 
found most efficient, and in the end most economical: the immense 
district of fertile land draining into the river Witham must un- 
doubtedly increase in value, when it has obtained a better outfall 
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for its waters, and the navigation of the ancient and enterprising 
town of Boston, the great mart for the produce of the surroundin 
country, will be improved, and thus the benefit derived to all wi 
be mutual. 

Having described the causes and bp oe which influence and 
govern the channels of rivers, I shall now proceed to investigate 
the different facts as far as concerns the river Witham; and in this, 
fortunately, we have ample documents existing to found an opinion 
upon, viz., from the surveys of Mr. Murray and Mr. Bower, in 1800, 
and from the present by Mr. Giles, which I have reason to believe 
is, if any thing, still more accurate. From the former, it appears 
that the width of the river at the several places below mentioned at 
low water, was as follows, in 1799:— 


Near Boston Church PTeRTIO SECC CEEOL Tee 82 feet 
BOIOW Dee ecccciccccccccescceccescococescccse WW 
Custem House Quay Tree rere erat erererererery 108 

Sb. Sees BimEsO vce ce cc ccccccceccccccccccoess OO 
Spommee Seve Foster .cccccoccceccccccccecces SUG 
Mr. Sheath’s Marsh .........00. 008 sascoseeces SEU 
REPO BOND ccc ccccccccenccecsscces o. 429 
At Hobhole .......... be 0000 cocceecccvececoose SOO 

From Mr, Giles’s survey in 1822 :— 
Area at low water. Area at high water. 

Near Boston Church......60........ 240....0... 1080 
Below Boston Bridge ....86,....+0+425..++e00+ 1350 
Custom House Quay...... TB. ccesees3Tbeveeesee 1150 
St. John’s Sluice ..... aganenctes Ore 1440 
Mand Foster....e.ccccccs oe Or 4910 
At Mr. Sheath’s Marsh ..160........400........ 12,500 
At Wyberton Roads ...,300........ 900...... .10,900 
At Hobhole seoeeescceceos 200... 2.6 «e800... ..00..24,800 


From the above statements, it appears that the diminution upon 
the average in the width of the channel, has varied from about one- 
third to one-fourth, in the short period of twenty-two years, a cir- 
cumstance which is certainly not a little alarming. Again, upon 
comparing the sections taken by Mr. Bower, in 1799, it appears that 
the fall between Anton's Gowt and Maud Foster, was 3 feet 3 inches 
in a distance of four miles, which is about 9 inches and one-third 
per mile ; but from Maud Foster’s Gowt to Hobhole (when the water 
was 6 feet upon the sill of the Gowt), it was 6 feet 1 inch in about 
the same distance of 4 miles, which is nearly double the fall of the 
former; and at the same time there was a fall of 3 feet 4 inches be- 
tween Hobhole and Clayhole, the distance by the circuitous channel 
being about 4 miles ; upwards of a foot, however, of this fall was be- 
tween the Clays and the Deeps. 

By Mr. Bower's levels of September 1800, it appears that the fall 
between Maud Foster’s Gowt and Hobhole was 7 feet 5 inches, when 
the water stood at the depth of 4 feet 8 inches on the sill of the Gowt; 
but from Hobhole to Clayhole the fall was only 1 foot 4 inches, being 
a difference of afew inches from the former, which is easily ac- 
counted for. 

From Mr. Giles’s levels and sections taken this year, it appears 
that there was a fall of 6 feet 4inches at low water, between Maud 
Foster Sluice and Hobhole, when the water stood at the depth of 7 
feet 10 inches upon Maud Foster sill, and 5 feet 2 inches upon Hob- 
hole sill ; which, in a distance of 3 miles and 64 chains, by the pre- 
sent channel, gave a fall of about 20 inches per mile; but taking 6 
feet as the pen of Maud Foster Sluice, the fall to Hobhole at low- 
water is reduced to iy by a per mile : between Hobhole and Clay- 
hole, the distance by the longest course being about 5} miles, there 
was a fall at low-water of about 5 feet 2 inches, which is about 11 
inches and one-third fall per mile, being about one-fifth less per 
mile than between Maud Foster’ssluice and Hobhole ; this decrease 
of fall, however, is rendered much worse from the wide and extended 
mass of shifting sands that the waters have to pass over before they 
can Ret to sea, so that the scouring power becomes in a great mea- 
sure lost, or at least insensible. The grand obstructions, however, 
are in the bed of the river, at a place called the Pudding Pye-house, 
near Skirbeck Church, also between that and Hobhole, and in the 
channel between Hobhole and the Clays: the former during dry 
seasons, or immediately after the effects of the winter freshes have 
ceased, increases to such an extent as to become almost impassable, 
and at the present moment is at the height of 6 feet 6 inches above 
Black Sluice Sill, and about 11 feet 8 inches above Hobhole Sill ; 
the latter, although not quite so serious, are still great obstructions 
both to the navigation and drainage; indeed, during last summer, 


these evils became so alarming, that the flood-tide, during neaps, 
scarcely reached Boston, and it was not until the fi that 
took place in December last that the river could {force its passage to 
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river since t, it will be seen that the shoals have rapidly 

i » and essively accumulating, and if the present 

— should continue dry, the evil will, if any thing, be worse than 
itherto. 

From Mr. Giles's statement, it appears that the best of the flood 
at neaps runs from 2 to 24 miles per hour, and at springs from 3 to 
3}. This is taken from the Whipping Jenny Buoy or elbow to 
Skirbeck ; but above Skirbeck, the recoil occasioned by the grand 
sluice gradually diminishes the current to still-water, and even be- 
fore high-water occasions an ebb-current as low down as Skirbeck 
before the flood-current has finished, which, no doubt, occasions the 
shoal there. The ebb-current between the same points at nea 
runs from 1} to 1} mile per hour, and at springs from 14 to 1; this, 
however, depends in a great measure, if not entirely, upon the quan- 
tity of fresh water coming down from the country ; for in the winter, 
during heavy freshes, the flood-tide will be comparatively overpow- 
ered and diminished in duration, although the land-water, not being 
able to pass off during the interval, will rise in the same proportion, 
while during the summer, when there is little or no fresh water 
coming down, the flood-tide current will be naturally the strongest, 
and will be almost equal in duration to the ebb. This, from the 
above statement of the velocities of the flood and ebb-current, 
seems to be yee! clearly exemplified ; for in rivers, although 
there is a partial swelling previously, the flood-current can never 
make upwards until it has completely overpowered the ebb: hence, 
although of shorter duration, it is generally stronger than the ebb. 

Having now examined at length the areas, velocities of currents, 
obstructions, &c., in the river above Hobhole, it is necessary to pur- 
sue our observations below; and here the first important object 
which attracts our attention is the Scalp. This is a solid and com- 
pact bank, composed of sand, gravel, clay, &c., and extending in a 
south and by east direction for above a mile and a half to Clayhole, 
and averaging about 10 to 13 feet above the level of Hobhole Sill ; 
the tide, therefore, from Boston Deeps, is ees excluded at 
this point, until about two-thirds of the flood has made, and then 
its force becomes comparatively deficient, as regards the Witham, 
by the great indraught into Fosdike Wash. As this bank is too 
hard to be affected by the weak current of the Witham during the 
ebb, it is necessarily constrained to continue its course to the south- 
west for about a mile below Hobhole; from thence south-east about 
another mile and a half, where it is joined by the river Welland 
from Fosdike Wasb, which, from acting at right angles to its course, 
gives it an east-south-east direction, when they divide themselves 
into the Clays and Macaroni Channel, until the last quarter of ebb; 
after which they are confined wholly to the latter, and thence pro- 
ceed easterly to Boston Deeps ; part, however, of their united waters 

off by the look Hull Bar, and enter Lynn Well; although this 
is evidently trifling, for at the Bar there is only about | foot 6 inches 
to 2 feet 6 inches at low water, and it is even at times dry, whereas 
the course into Clayhole is generally navigable. This would never 
be the case if a large proportion of the above-mentioned waters took 
this course to seaw: viz., over the Hook Hill Bar. The channels, 
however, here, are so uncertain, and shift so frequently, as the 
freshes or tides prevail, that it may almost be said that they never 
continue in the same course for more than a few days together ; but 
more particularly that of the Welland, as will be seen on Mr. Giles’s 
survey, where, in the short e only of 19 days, its mouth shifted 
above half a mile. The Scalp, it would seem, has undergone some 
alteration during the last few years, by being extended further to 
the southward, and it is useful as a defence against violent storms 
from the Deeps. 

Upon a careful examination of the currents of tide in the different 
channels forming the outfalls of the rivers Welland and Witham, 
we find that the tide of flood runs about four hours at the Scalp; 
that it first makes up the Macaroni or South Channel until about 
one-quarter or one-third flood, when it is met by that from Clayhole 
across the Elbow ; they then rise bodily together, until they have 
attained their maximum, Ao | the general direction up Spald- 
ing Setway, or rather Foodike ' Wash; indeed, so strong is this cur- 
rent over that into Boston Haven, that vessels bound for Boston 
with a scant wind are not unfrequently carried out of their course 
by it. During the ngson the 20th of May last, the day of new 
moon, the main flood-tide (from Mr. Giles’s observations,) took its 
usual or W.S.W. direction by compass from Clayhole over the 
southern of the Scalp, and from thence curved into Boston 
Haven. is current obtained its strongest velocity at two-thirds 
flood, when it had a rate of 3 to 34 miles an hour, while the ebb on 
the 2Ist of May continued eight hours, and, commencing from Hob- 
hole at high-water, it took three different : the first, in the 
South or Macaroni, channel, ran about 3 miles per hour at the 
est ; the second direction was in a curved line across the Clays, 


the sea. B _—— g the different sections taken of the bed of the 
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are 
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ran about four miles per hour at the strongest ; the third direction 
was across the Scalp; this was merely taken to show the tendency 
of the ebb to pass by Clayhole, as it was then too much expanded to 
give any satisfactory result as to velocity. From the above, it ap- 
pears that the velocity of the ebb by the Clays was one-fourth more 
than that by the Macaroni Channel, whilst that of the flood is gene- 
rally in about the same proportion. 

Upon referring to the observations made by the late Mr. Rennie 
on the same subject, it appears that the velocity of the current of 
tide through the Clays, exceeded that through the Macaroni, or 
South Channel, in the proportion of 36 to 28; and when at the 
strongest, it ran at the rate of three knots per hour; and that the 
comparative velocity of the tide up Spalding Setway with that of 
Boston, was in the proportion of 27 to 25, These observations cor- 
responding with the former, as near as the time and variety of con- 
tingent circumstances will permit, we may, I think, safely conclude, 
that Boston Deeps are the most natural channel for the tide in en- 
tering the Witham ; and, was it not for the hard and compact nature 
and extensive range of the Clays and the Scalp, as well as the dimin- 
ished velocity which they occasion to the natural set of the current be- 
tween Hobhole Point and Clayhole, I have no doubt but that the 
Witham would have maintained its outfall by this course into 
Clayhole, as it appears was formerly the case, although it has since 
been lost from the above-mentioned causes, The tendency of the 
Witham and Welland to discharge themselves into Clayhole, is the 
more evident from the circumstances of Hook Hill Bar having been 
formed in the passage between the Macaroni Channel and Lynn 
Well, while the passage from the Macaroni Channel into Claypole 
is open. 

This channel, viz., the Clayhole, as far as my inquiries have 
been able to extend, is generally under all circumstances the most 
preferable entrance to and from Boston Haven ; for, except in dark 
nights and during heavy gales of wind from the N.W., such as do 
not often occur, vessels bound for Boston’ invariably prefer passing 
the Outer Bar, commonly called the Knock, and proceeding by the 
Deeps into Boston Haven. When once arrived in the Deeps, they 
are secure, as it were, in a large river, protected from all winds, 
in a good anchorage, and plenty of depth of water; whereas, if 
they are compelled, from the above-mentioned circumstances, to 
abandon this course, they immediately run for Lynn Well, guided 
by Hunstanton Light; but here they are exposed to so many dan- 
gers from the immense tracts of shifting sands, the great variety of 
currents setting up to Lynn, Wisbeach, Spalding, and Boston, and 
last of all, the Hook Hill, or Boston Toft Bar, where there are sel- 
dom above two feet at low-water, and it is sometimes dry, that it 
is better for them to keep to sea, and wait until daylight, when they 
can pass the Knock without difficulty. We may therefore fairl 
conclude, that the Knock is the most preferable entrance ; for, al- 
though a vessel by starting at low-water from the Knock, round 
by Lynn Well, a distance of about twenty miles, will arrive at Hook 
Hill Bar by the time that the tide has flowed sufficiently to enable 
her to pass; nevertheless, by crossing the Knock where there has 
never been known less than one and a half fathom, and at present 
at the least there are two fathoms at low-water spring tides, she is, 
as before observed, at once in a good anchorage, particularly be- 
tween Scullrig Point and Clayhole, and can await with perfect 
safety until she can get water to enter Boston Haven: whereas, on 
the other hand, in a scant wind, a vessel cannot make Hook Hill 
Bar by the time of high-water, when she is obliged to come to an 
anchor at the head of Lynn Well, subject to all the dangers above 
enumerated, The communication between Boston Haven and Clay- 
hole is principally maintained by the Macaroni, or South Channel, 
which, although circuitous, has nevertheless been tolerably certain 
these last forty years, or else by the Elbow channel across the Clays; 
this latter, however, is only suited for vessels drawing little water. 
With regard to the Macaroni Channel, it was formerly about half 
a mile further to the southward than the present, but this fluctuates 
according to circumstances,from north to south about a mile: the 
extension to the northward is probably occasioned by the greater 
influence of the land waters, while, vice versdé, that to the southward 
by the tide of flood. The more it directs its course to the north- 
ward, the cr is its depth, because its course is there the most 
direct, and in consequence the scouring power of the current is 
strongest. There are various shoals in it, and these in like man- 
ner are governed, both as to extent and direction, by the prevailing 
influence of the freshes or the tide, but as this channel is generally 
well regulated by the proper and timely position of marking beacons, 
there is seldom or ever any danger to vessels in passing it. It some- 
times happens that vessels in crossing the Elbow become neaped on 
the Scalp; here, however (unless they get too far to the southward), 
they can lie in safety until the return of the tide ; indeed, at present, 
the Scalp is much used by colliers for unloading their cargoes into 
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lighters during the neaps, when there is too little water to carry 
them up to Boston, but Clayhole is almost always preferred as a 
waiting-place. The next, and certainly a very important question 
arises, whether, within any reasonable period of time, any material 
alterations for the better or worse have taken place in the Deeps, or 
in Clayhole ; and whether, judging from vk pe ~ change will 
probably occur that may render this roads unfit for the general 
purposes of the trade of Boston. With regard to the first, we find 
that there has been a general improvement, except in Clayhole, 
which has been partially injured by the deposition of ballast, which, 
for the future, ought to be avoided; and as to the second, upon a 
careful examination of the different operating causes, I am induced 
to think with Captain Huddart and the late Mr. Rennie, that there 
is no ground for oe that any deterioration will take place ; 
on the contrary, that by jndicious alterations in the Welland and the 
Witham, still farther improvement may be expected. 

Having now, I trust, fully investigated the causes of the existing 
evils, and having commented at length upon the numerous facts 
connected with om, I shall proceed to examine the different reme- 
dies which naturally present themselves, and endeavour to propose 
that which, under all circumstances, appears most advisable to be 
adopted. The schemes, although alike in principle, namely, in 
shortening the course of the river, and confining its channel to pro- 

er bounds, differ in some respects both as to extent and direction. 

hey may properly be divided into four, the first, by making a 
straight cut from Maud Foster Sluice to Clayhole, avoiding the pre- 
sent river-course entirely; the second, by improving the present 
river-course with jetties as far as Fishtoft or Burton's Marsh, and 
from thence making a curvilinear cut to Hobhole and Clayhole, if 
necessary; the third, by making a direct cut from Black Sluice to 
Bell’s Reach, and continuing it from thence to Hobhole and Clay- 
hole, if necessary; and the fourth, by making a straight cut from 
Maud Foster Sluice to Hobhole, and trom thence to Clayhole—as in 
the direction laid down on the accompanying plans. With regard 
to the first, I entirely agree that it is the best, both as to its prin- 
ciple and direction, and had it been executed at the the time pro- 
posed, I have no doubt but that its advantages would have been 
fully perceived long ere this< the time, however, for that scheme 
is, | fear, now gone by, as it would interfere with works already 
executed, and without completing at once the whole scheme as 
far as Clayhole, would not be effectual, although if the whole 
of the money could be raised, a decided ye a ought tobe 

iven to this line; and the expense in the end, even allowing 

fobhole Sluice to be rebuilt, would not be found to differ materially 
from the others, because by being shorter and more direct, its di- 
mensions might be made smaller, and less defence to the banks 
would be required. With regard to the second, although less ob- 
jectionable than the former as to expense, its operation would be 
extremely tedious, and in the end it would not, I doubt, be so effi- 
cient as desired. With regard to the third, it would be more ex- 

ensive than the second, the general course of the river would 
lengthened, Maud Foster Sluice must be removed, and a fresh 
cut made to join the river ; and if ever the trade of Boston should 
require it (which prospect, I hope, is by no means problematical), 
the advantages of the scheme could not beso well extended upwards, 
All these circumstances considered, and upon a careful analysis of 
the difterent bearings of this important subject, I am mclined to 
propose the cut as delineated on the drawings as most advisablé, 
unless the first scheme is adopted, or unless the foregoing advant- 
ages are to be dispensed with. By this plan, I propose to confine 
the old river course from the Black Sluice to Maud Foster by jetties, 
from thence to make a straight cut to Hobhole Sluice, adopting the 
old river course where available by means of jetties. This cut should 
have a bottom of 80 feet at its commencement at Maud Foster, 
increasing 25 feet in width for every mile ; and excavated to a depth 
at Maud Foster of 4 feet below Hobbole Sill, and increasing to 5 feet 
at Hobhole; the slopes to be four horizontal to one perpendicular, 
and the whole to be properly defended with banks and foreshores, 
and provided with towing-paths ; this part of the scheme will amount, 
as per estimate, to the sum of £117,190 19s. 7d. The second part 
embraces a continuation of this cut in the same Pt babe and in 
the line marked down to Clayhole: the expense of this will amount 
tothe sum of £118,467 16s. 6d., as per estimate ; amounting in all to 
the sum of £235,658 16s. ld. This, no doubt, is very considerable ; 
but, when the magnitude and depth of the cut is considered, I do not 
conceive that it can be well done for less ; but as the dimensions 
have been largely calculated, I should hope that, if ever the work 
should be executed, they wil! bear some reduction. From the above 
estimates should be deducted the value of the reclaimed lands from 
the silting up of the old channel, which will, in the course of a few 
years, become av..ilable, and amount to a very cousiderable sum. 

The present fall from the pen of the black sluice to low water at 

















Hobhole is about 7 feet 8 inches, which is now entirely obstructed 
by the Skirbeck shoals, but which, if open, would, by the present 
circuitous channel, produce a declination of about 21 inches per 
mile ; but by the straight channel, as proposed to Lobhole, this will 
be improved one-fourth, or to 28 inches per mile. 

If, however, the cut is extended to Clayhole, the distance from 
Hobhole will be shortened one-third, and a further fall of 3 feet will 
be gained at Hobhole, and an increased inclination of nearly 12 
inches od mile thereby effected between Black Sluice and Hobhole. 

The Black Sluice is merely reasoned from as a convenient datum ; 
but the Falls from the Grand Sluice and Maud Foster Sluice to 
Hobhole and Clayhole will, of course, be benefited in the same pro- 
portion: the ratio will stand nearly as follows, Maud Foster, one- 
third; Black Sluice, one-fourth ; Grand Sluice, one-fitth. 

It may perhaps be urged against this scheme, that being partly in 
the Old River, its operation like that of the second would be tedious 
and uncertain. No doubt, as I observed before, it would be better 
tu avoid the Old River entirely : nevertheless, if the first scheme, 
for want of means, cannot be adegiak, I prefer the above, because it 
is more direct as regards the general course of the river than the 
others, and more economical, since it does not interfere with existing 
works; moreover, because, if at any future period a dock may be 
required, a cut for the river may be made across to St. Tobn's 
Sluice, and the old circuitous channel converted into a spacious basin 
of thirty acres, with proper locks, &c.: in that case, however, the 
Black Sluice must be removed about a quarter of a mile below Maud 
Foster. This last idea, if attainable by the present funds, would 
certainly be very desirable, but the additional expense occasioned by 
this would amount to little short of £120,000. I have therefore 
simply confined myself to the former scheme, and have no doubt, 
but that if it is properly carried into execution, every reasonable end 
will be obtained, the drainage of the immenss tract of land bordering 
on the Witham will be effected, and the navigation to the town of 
Boston will be benefited in the same proportion. There is a fifth 
idea, viz. of making a direct cut to Wiberton Roads: this, however, 
with-a view of ultimately extending the scheme to Clayhole, is liable 
to the same objections as the others. 

With regard to the river above Black Sluice, or rather between it 
and the Grand Sluice, I have made no observations ; because I con- 
ceive that the Harbour Act of 1812, as recommended by the late 
Mr. Rennie, and Mr. Jessop, should remain in full force as the most 
judicious arrangement for this part of the river. With regard to 
the Grand Sluice itself, I have also been silent, because I conceive 
that when once the scheme for improving the outfall bas been com- 
my «4 carried into execution, that the nies improvement will 

felt there, as the waters during floods being then perfectly free 
and unimpeded from below, will find their way much sooner to sea, 
to the great relief of the whole country draining through the sluice, 
and various other improvements will then naturally suggest them- 
selves, which, at present, from the deteriorated state of the outfall, 
cannot be entertained. With regard to the question, how the money 
is to be raised for the performance of these works, and in what mode 
it should be apportioned to the difterent districts which will be bene- 
fited by them, I cannot venture to speak definitively, as I am not in 

ssession of the requisite information to guide me in this respect : 

should conceive, however, that when this comes to be fairly dis- 
cussed, that all parties will be united, since they are mutually inte- 
rested. Before closing this Report it may naturally be asked, 
whether there is any absolute necessity for carrying the scheme 
below Hobhole for the present, and whether by stopping here every 
reasonable end would not be obtained. This is a question that may 
be safely answered—certainly: provided the whole scheme to Clay- 
hole is carried into execution, a far greater degree of proportional 
benefit would be derived than from the first part of the scheme ter- 
minating at Hobhole, although even this part would be productive of 
the greatest benefit both to the drainage and navigation, and amply 
warrant the expenditure, The waters, by being confined in a proper 
channel and direction, would certainly operate beneficially even 
below Hobhole, and improve considerably the present entrance into 
Boston ; although, from the hard nature of the Scalp, and the 
other combining causes above-mentioned, the channel would never 
beso good as if carried direct to Clayhole as proposed. The scheme, 
however, | with Fax in | terminate for the present at Hobhole ; 
and, if found insufficient, it may be continued to Clayhole at any 
future period : by that time, I hope the parties connected with the 
river Welland, animated by a like just regard for their own interest 
as the parties connected with the Wi will come forward and 


join them in completing this useful and important enterprise by 
carrying the uni 


waters of these two rivers into Claybole. 
I have the honour to be, 
My Lords and Gentlemen, 
Your most humble Servant. 
JOHN RENNIE, 
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Estimate of the probable sum that may be required for improving 
Boston Haven, by contracting the present channel of the river from 
Black Sluice to Maud Foster, and from thence making a new cut to 
Hobhole and Clayhole. The cut to havea bottom of 80 feet at Maud 
Foster, with slopes of 4 feet horizontal to 1 foot perpendicular, 
and to be continued from thence increasing 25 feet in width for 
every mile until its arrival at the sea. 


First part, from Maud Foster to Hobhole, 

To cutting, forming banks. forelands, &c. 61,975 5 0 
To expence of making jetties ........ 19,985 10 6 

To back across the old channel of the 
river at Western point ........ «+. 6.27918 6 
To forming and gravelling towing-paths 5.28410 0 
To land cut and covered 6,380 0 0 
101,905 4 0 
b daca + 15,285 15 7 


Contingincies, 15 per cent 
— 117,190 19 7 





Second part, from Hobhole to Clayhole. 
To cutting, forming banks, forelands, &c, 83,894 10 0 


To paving and defending banks ...... 8,960 5 6 
To gravelling towing-paths .... ..... 2,180 10 0 
To land cut and covered .. .......+6.. 7,980 4 6 


108,015 10 0 
15,452 6 6 


Contingencies, 15 per cent 


ee 





118,467 16 6 
£235,658 16 1 


JOUN RENNIE, 


London, June 29, 1822. 





THE REPORT OF MESSRS. LEWIN AND REYNOLDS, ADDRESSED TO 
THE MAYOR AND CORPORATION OF BOSTON, 


Boston, May 18th, 1839, 

GENTLEMEN, 

Ar the latter part of last year we received an order from 

ou to proceed and survey the ewe Are on the plan) 

in Clay Hole, and report as to the best method to be adopted for ef- 

fectually removing the same, and the advantage to be derived there- 
from, together with the probable expense thereof. 

In obedience to these directions we beg leave to state, that we 
proceeded in execution of your commands, and surveyed and took 
sections and levels, and made soundings of the channel, and exa- 
mined the ground several times when the spring tides would admit 
of the same being done, which was not very often, and we took a 
section from the cill of the whole sluice over the sands to the hum- 
mocks, to show the comparative heights of the same with the cill of 
the sluice in question, which is the only fixed datum near to the 
North Channel that could be referred to in case of any alteration 
being made hereafter to the channel in question, and we beg leave 
to report as follows :— ? 

First,—With regard to the best method of removing the hum- 
mocks, we beg to state, that the hummocks are a numerous body of 
small hills of indurated clay, which vary from three to five feet 
high, and lie scattered in every direction over the bottom of the 
North Channel between Clay Hole and Boston Scalp, nearly oppo- 
site to Scalding setway. During neap tides the hummocks are cov- 
ered with water at low water, but at the spring tides they vary from 
the level of the bottom to two or three feet above low water, and 
form a serious obstruction both to the navigation and estnagn. 

If the tides ebbed out sufficiently long to enable a body of men to 
be employed at certain times to remove the same, this would be the 
cheapest plan; but there is no certainty as to the ebbing depth 
of the tides, and to keep a body of men watching the same for an 
opportunity to partially remove the obstruction would be very ex- 
pensive, and after all not effectual, because they could conn serent 
the stuff about, and fill in some parts from the tops of the hills, as 
the clay itself is of that adhesive nature that it would lie wherever 
thrown, as the currents have not sufficient power to remove it. 

The most effective and best plan, in our opinion, to remove the 
hummocks and lower the bottom of the channel in question, would 
machine, worked by a 

iently strong and co- 
nical clay, and deliver the same into boats 
honing talse bottoms, which should be employed to convey the clay 
to 
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With regard to the advantage to be derived from the removal of 
the hummocks and deepening of this part of the channel, there can 
be no doubt that it would be of great benefit to the outfall of the 
Witham and Welland rivers, and of all the land that drains b 
them, as it would give an increased fall to the flood waters, whic 
are now held up by the obstructions in question, and it would like- 
wise be a decided advantage to the navigation, as the vessels would 
be enabled to make up for Boston and Spalding much earlier with 
the flood water than they can now, being obliged at present to lay 
to until there is sufficient water over the | Been oe he to allow them a 
free passage. 

By deepening and improving the North Channel, a gradual im- 
rovement would take place in the channels both to Boston and to 
palding, as the silt would be gradually scoured out in proportion as 

the outfall lowered : the only question that could arise if a dredging 
machine should ever be room Mey is, whether it would not be better 
to alter the direction of the channel, so as to keep it as much as pos- 
sible in the line of the direct set of the flood tides. 

With regard to the probable expense, this is a subject that de- 
— upon the extent of the work intended to be performed. If the 
1ummocks, or clay hills, are only levelled to a little below low water, 
(if a getting-engine vessel could be hired for this purpose,) a sum 
perhaps, less than £1000 would accomplish the same; but to make 
a fair set-way channel in this part, which should be at least 250 feet 
wide and from 4 to 5 feet below low water, and the length of the 
great obstruction, which is nearly three quarters of a mile long, 
would cost upwards of £9000, as the dredging vessel, barges, and 
machinery would cost a considerable sum, But of course they would 
be very valuable after the work was completed. 

A powerful engine vessel would be able to raise from 70 to 100 
tons of clay per hour, at favourable times: at Ramsgate Harbour, 
the dredging vessel there raises on an average in the year about 12,700 
tons of mud in 16 weeks; at the Norwich navigation they have a 
small vessei that raises about 2500 tons of earth per week ; but at 
Clay Hole, which is more exposed than either of the above places, 
and the material much more adhesive and difficult to remove, you 
could not generally calculate upon the full power of machinery, as 
the time of working would be much abridged in stormy weather, and 
under other unfavourable circumstances. 

Steam dredging vessels have been employed a number of years, 
in many of the harbours of Great Britain, with much effect in re- 
moving bars and shoals, particularly at Portsmouth, and they have 
been generally enaiaped tn rivers where the water has been dee 
enough for them to work. Lately, the river Tay has been so muc 
deepened by dredging that vessels can get up to the town of Perth 
in a tide, whereas formerly they were obliged to wait days for a good 
tide to take them up. 

The accompanying section shows the present state and levels of 
the channels upon the several times taken, and which can be re- 
ferred to hereafter if the work should be put in operation. 

We are, Gentlemen, 
Your most obedient Servants, 
WILLIAM LEWIN, 
ROBERT REYNOLDS, 


( To be continued.) 


THICK AND THIN FIRES, 


TO THE EDITOR, 
Dear Sir, 

In listening to some arguments the other evening, on the 
question of thick or thin fires, I was surprised at the indefinite nature 
of the language employed by the disputants. What depth in inches 
constitutes a thick, what a thin fire? Was the draught the same in 
the experiments compared? What was the nature of the coal em- 
ployed, and was its quality uniform in the different cases? No refer- 
ence was made to these latter circumstances, yet, when we consider 
that more or less perfect combustion depends on the proportion of 
the surface of incandescent coke to the quantity of air impinging 
upon it in a given time, we shall see what a material influence these 
must have in determining the depth. 

For perfect combustion, by which I mean the combustion of great- 
est economy, the surface of which I speak will always be a fixed 
uantity, depending directly on the draught or quantity of air passing 
through the furnace. Thickness is only one element in the calcula- 
tion of this surface, the others being the nature of the coal, or bulk 
of the pieces of coke, and the area of the grate. 


You will naturally ask, What surface of air es must we 
have for perfect combustion with a given draught? This indeed is 
the question, and experiment has yet to answer it. Let us consider 
what data we are in possession of, to aid us in solving this important 
problem. 

We will in the first instance suppose our fuel to be coke, or carbon, 
as presenting the simplest case. 

Combustion then is the union of carbon with the oxygen of the air. 
Carbon may unite with oxygen (in the furnace) in two proportions 
forming two gases, carbonic oxide C +O, and carbonic acid C-+2 O. 
The first is a combustible gas. If we form this gas, and it —- 
as such up the chimney, we lose fuel. Carbonic acid, on the other 
hand, is carbon saturated with oxygen. Perfect, or economical com- 
bustion, is therefore the union of carbon with orygen in that proportion 
which constitutes carbonic acid. 

Let us suppose that we have so arranged our fire that the surface 
of coke exposed bears such relation to the quantity of air entering, 
that carbonic acid is formed, what will be the effect of increasing the 
depth of the fire, or, in other words, of increasing the surface over 
which the air and gases have to pass? The coke will Lecome 
heated; but coke heated to redness decomposes carbonic acid; by 
absorbing the second atom of oxygen, C +2 O with C, (the excess 
of coke), becomes 2 (C +- O), or carbonic oxide, which passes up the 
chimney unconsumed. The second equivalent of carbon is entirely 
lost to us. 

Admitting the increased thickness to be so great that the whole 
of the carbonic acid is thus converted into carbonic oxide, we shall 
have obtained no more heat from the combustible used than the half 
of it would have yielded under a proper arrangement. But this is 
not all; C-+4+2 0+, in becoming 2 CO, has doubled its volume ; 
its specific heat has proportionally increased; heat has been ren- 
dered latent in converting the solid carbon into gas. Our loss, 
therefore, is considerably more than 50 per cent. of the fuel em- 
ployed! 

Let us now ask what would be the effect of diminishing the thick- 
ness of the fire, or surface of the interstices of the coke? 

The surface is now too small to saturate the passing oxygen, a 
portion of the gas will pass through free, or uncombined with the 
carbon, but this oxygen cannot so pass without becoming heated— 
cannot become heated without expanding in volume, and conse- 
quently rendering heat latent; and when we reflect that with each 
volume of oxygen we have four volumes of nitrogen associated, which 
undergoes a similar physical —— we shall see what a source of 
loss a diminution of the thickness becomes. 

We have not by these considerations ascertained the relation 
between the surface of coke and the quantity of air passing, but 
we have discovered a test by which we know when we have effected 
it; for— 

’When the surface is too large, carbonic oxide will be found in 


the gases evolved. 
hen the surface is too small, free oxygen will be found in the 


gases evolved. , ‘ 

When the surface is in due proportion to the air, neither gas will 
be present, : ; chen 

y keeping the draught uniform, and by increasing or diminish- 

ing the thickness of fire, until the analysis of the gases shows a 
favourable result, we may ascertain the proper proportion, which will 
always be true while the circumstances are the same. By varying 
the circumstances, as draught, area of fire bars, &c., we may probably 
be able to express our results in a general formula, and thus render 
what seems now a mere matter of opinion, the subject of cal- 
culation. ne 

The combustion of coal is less simple : on the gradual application 
of heat to a substance of organic origin, we observe different phe- 
nomena, corresponding to different stages of the process, as— 

1, Change of physical state, “ 

2, Change of chemical nature—decomposition, 
and if oxygen be present, 

3, Combustion : 
with coal we have corresponding to these, 

1, Fusion if it be a bituminous coal, 

2, Conversion into coke and combustible gas, 

3, Combustion of both these. 














We can now ascertain the conditions required for the perfect com- 
bustion of coal. 

Let ussuppose we have a coke fire adjusted for perfect combustion, 
as in the first supposition if we place coal upon it, we shall have 
fusion, and then the formation of gas; but as no free oxygen is pre- 
sent, the whole having been converted into carbonic acid, we shall 
have no combustion; the combustible gas will either up the 
chimney as such, or the carbon will convert the carbonic acid into 
carbonic oxide; in either case the whole will be lost to us. 

We must therefore either admit air on the surface of the fire, or 
we must make our fires so thin that free oxygen will pass through 
in sufficient quantity to consume this gas. Here, then, is a fixed 
point. Above or below we shall have a loss as previously shown; 
therefore— 

Fires-may be too thick and too thin. There is a proper thickness, 
which may be expressed in terms of the draught and area of grate, both 
which may be determined by experiment. 

These are all the points I think that can be entered into, or ra- 
ther all that are essential to show the necessity there is for some 
practical point to be settled, with regard either to the thickness of 
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the fires upon the grate, according to the nature of the coal used, or 
to the necessary quantity of air to be admitted through them, but 
as this latter point in the same furnace will remain constant, a di- 
mension of thickness might be given from practical experiment with 
different qualities of coal. The Welsh salt is coming into extensive 
use, particularly for the furnaces of marine boilers, and until the cor- 
rect method of consuming it is ascertained, its economy cannot be 
properly stated. Probably some of your numerous correspondents 
can answer these remarks, stating in figures the proper thickness of 
the fires, for the different qualities of fuel, bituminous or non-bitu- 
minous, and their reasons for giving these dimensions, and the na- 
ture and duration of the experiment from which they derived their 
knowledge. Since economy in fuel is now the great desideratum 
for enabling steam navigation to be extended, the subject is actually 
a national affair; forms of boilers, furnaces, &c., have of course muc 
to do with it, but not everything, for the method of burning the fuel is 
a point of nearly equal importance. 
I have the honour to remain, dear Sir, 
Yours truly, 
U. 





A TABLE SHEWING THE RELATIVE SPEED AND CONSUMPTION OF COAL, OF THE ROYAL MAIL STEAMERS 
“THAMES” AND “DEE.” 


Extracts from the Log of the Royal Mail Steamer ‘‘ Thames,’’ fitted with Engines and Boilers by Messrs. Maudslay and Field. 










































































Places. Date. et Date. Sepuniee. Stay. ton hme Distance. Coals. 
1842 1842 Miles, Tons. Cwt. 
St. Thomas ......| Nov. 24 Nov. 24 10°00 a.m. 3 2 
EY “\ande ane — » 1°15 P.M. — » 2°30 P.M. 1°15 3°15 31 315 
St BMPs. cccccces — 25 8°00 A.M. — 2% 8°45 a.m. 0°45 17°30 132 21 3 
Tet eienaan — 9 ws — » 10°35, 0°30 1°20 12 114 
Montserrat ...... — » 3°30 P.M. — » 4:00 P.M. 0°30 4°55 35 6 5 
Antigua ......--) — w 9°40 ,, — » 10°50 ,, 1°10 5°40 43 7 10 
Guadaloupe ...... — 2 7°00 a.m. — 26 7°30 a.M. 0°30 8°10 77 10 0 
Dominique ...... —.. 9 15 P.M. — » 1°45 P.M. 0°40 5°35 50 ew 
Martinique ...... — » 600 ,, — » 700 ,, 1-00 4°15 44 5 8 
St. Lucia ....4... — 27 0°30 a.m. ‘— 27 2°45 a.m. 2°15 5°30 50 7 11 
Barbadoes ..... — » 700 P.M. — » 9.15 PM. 2°15 16°15 110 19 18 
Demerara ........ — 30 1°30 a.M. 52°15 430 65 0 
125°00 1014 158 13 
Extract from the Log of the Royal Mail Steamer “ Dee,”’ fitted with Engines by Messrs, Scott and Sinclair. 
1843 1843 
St. Thomas ......| April 10 April 10 6°25 A.M. 
TOHMR.  os0c eves — » 9°40 a.m, — » 11°10 _,, 1°20 3°15 31 5 7 
See .eesedcel,. mas 3°50 4, — 11 420 ,, 0°30 16°40 132 27 4 
EE SRR Seg A 5°30 ,, — » 615 ,, 0°45 1°10 12 1 15 
Montserrat ...... — » 10°45 ,, — » 12°15 9 0°30 4°30 35 7 
BE onan od.nie — 2°45 P.M. — 5 5°00 P.M. 1°15 4°30 43 8 2 
Guadaloupe ...... — 12 12°40 a.M. — 12 1°15 a.M. 0°35 7°35 77 11 4 
Dominique ...... — » 7°00 ,, — » a 0°30 5°45 50 9 2 
Martinique ...... — » Noon — » 025 P.M. 0°25 4°30 44 7 2 
St. Lucia .......- — » 6°00 P.M. — » 700 ,, 1°00 5°35 50 9 1 
Barbadoes ...... — 15 11°45 a.m, — 13 230 » 2°45 16°45 110 25 10 
Demerara ...... — 15 4°30 P.M. 50°00 430 75 15 
120°15 1014 188 14 
The diameter of the cylinders is 73 inches, and length of the stroke and well calculated for economical combustion. The ‘‘ Dee” has 


7 feet in both pairs of engines: the weather was moderate, and 
favourable for we the steam expansively. The “Thames ” is fitted 
aving three furnaces in each, which are spacious 


with four boilers, 


three boilers, and six furnaces in each, which are long and narrow, 
making a thick fire necessary, and causing a wasteful expenditure of 
fuel. 








Vo. IV.—o o 





ce LE ET - 





eee 
———— 


274 


THE LIFE AND WORKS OF CAPTAIN JOHN PERRY. 


BY W. MULLINGAR HIGGINS, ESQ. 
(Continued from page 239.) 


Soon after this view of Daggenham Breach, Captain Perry was 
invited, upon the recommendation of Sir Alexander Cairnes, to ex- 
amine the harbour of Dublin, and to report his opinion as to the plan 
to be adopted to remove or diminish the bar. While engaged in 
negotiations with the Corporation certain disputes arose in the election 
of mayor and sheriffs, in consequence of which the city was left nearly 
twelve months without a principal magistrate, and all public business 
was for that period suspended. Afterremaining for about eight months 
in Dublin he returned to London, with the promise of the committee 
appointed to treat with him, that they would heartily recommend the 
adoption of the plans he had proposed as soon as the Corporation 
was in a condition to proceed with business. 

About three months after his arrival in Dublin he received informa- 
tion from London that the breach at Daggenham had been stopped, 
but the works did not last for any length of time,—they were entirely 
destroyed before his return. 

The record of failures in engineering works is scarcely a less im- 
portant contribution to our knowledge than that of successful opera- 
tions. I cannot, therefore, omit to state the cause of the rapid destruc- 
tion of the work at Daggenham breach. The plan which seems to have 
been adopted was that of driving two rows of piles, and sinking 
between them vessels and large masses of chalk. “ But it proved,’’ 
says Captain Perry, “ that by means of the cavities in the chalk, &c., 
there was such a constant course of water which run underneath and 
almost everywhere through the works, that the water within the levels 
on the inside of the dam, after the breach was stopped, ebbed and 
flowed every tide, the height of three or four feet right up and down, 
and thereby so gull’d and caused the dam incessantly to settle down- 
wards, that it put the persons concerned upon making application, 
and they had a power granted them, to impress any chalk vessels, &c. 
that passed on the river, which might be useful to assist them in that 
work, By power of this commission they were enabled to throw in 
ten or fifteen freights of chalk a day at the breach, to the succour of the 
works, but notwithstanding, it was observed in several places, that 
where they threw in large quantities of chalk one day, they found the 
depths again as deep as it was before the next; until not long after, 
its being thus continued to be maintained, the public newspapers 
became full with the account, that the works were wholly destroyed 
upon the rise of a great tide which happened, and the breach torn 
down to a prodigious depth.” Thus, after a continued labour of 
about seven years, the land-owners were disappointed in their hopes, 
and having expended a larger sum than the flooded grounds were 
worth, refused to make any advance of money for another attempt. 

During this period the navigation of the river had been greatly 
injured, and rapidly became worse, so that the necessity for a public 
measure was at last evident. In April, 1714, a bill was brought 
into the House of Commons, giving authority for the performance of 
the work at the public expense, and soon after it received the sanction 
of Parliament. In August of the same year the trustees appointed by 
the Act, among whom were named the Lord Mayor, Recorder, and 
Aldermen of the City of London for the time being, met at Guildhall, 
to receive proposals. After the tenders had been received, the trustees 
appear to have resolved upon an addition to the work, which was first 
intended to have been simply stopping the breach. But to this was 
now added “the removing of the shelf that had been thrown out in 





THE ARCHITECT, ENGINEER, AND SURVEYOR. 


the Thames, and lodged near the mouth of the breach ; and the making 
good the walls of the levels extending from the point of land above 
the Half-way Tree, down to the mouth of Raynham Creek.” At the 
second meeting of the trustees, new tenders were delivered, and that 
by Mr. Boswell was accepted. Captain Perry offered to execute the 
work for £24,000, but Mr. Boswell, whose tender on the previous 
occasion was £19,000, reduced his offer, although a large addition 
had been made to the specification, to £16,500, and it was, probably 
on account of the amount, accepted. 

For some time the works proceeded under this contract without any 
great interruption, but when they should have been drawing to a close 
an accident happened, which was attributed to the unscientific method 
in which the undertaker had attempted to accomplish his object, and an 
advertisement was issued for new tenders. This step seems to have been 
taken in consequence of the following Report delivered by a Com- 
mittee appointed by the Trustees to examine the state of the works. 


To the Honourable the Trustees appointed by Act of Parliament for the 
Stopping of Daggenham Breach. 


In obedience to an order of the said trustees of the 4th instant, we 
whese names are subscribed have met and taken a view of the state 
and condition of the works now standing at the said Breach, set up by 
Mr. William Boswell, the undertaker, and continued there upon the 
said works from half ebb till flood, and upon low water we went in 
a boat, and found the several depths of water to be as follows, viz. 

On the west side, 20 feet below the works to the south, 40 feet 
deep. On the south side of the work, 20 feet from the stern of the 
Abingdon (one of the ships sunk in the said breach), 30 feet deep. 
On the same south side of the works, 15 feet from the stern of the 
Recovery (another ship sunk in the said breach), 18 feet deep. On 
the south side of the piles, standing on the east side of the said breach, 
10 feet from the said piles, 18 feet deep. 

Between the said ships and the piles set on the west side of the 
said breach 29 feet deep. Betwixt the works to the northward, near 
the piles on the east side, 24 feet deep. At the end of the said piles, 
on the east side, 19 feet deep. Fifty feet distance north from the 
said piles, 31 feet deep. Fifty feet further north, 50 feet deep. 

From the piles on the west side 25 feet north, 26 feet deep. Fif- 
teen feet north from the said piles, on the west side, 14 feet deep. 
Close to the said piles, on the west side, 20 feet deep. 

Coming about the piles to the southward we find these depths 
following, viz. 29, 24, and 18 feet deep. 

We find that all the works made by the said Mr. Boswell, upon the 
said ships (before they were by him sunk as aforesaid), are either 
broken or cut away ; and the westernmost of the said two ships is 
entirely under water, except some few of her top timbers at the stern, 
about a foot above water, and the other ship, sunk on the easternmost 
side, lies with her head in deep water out of sight, and her stern 
twisted in sinking and very much shattered ; one part of her larboard 
quarter lying about eight foot above water, which, with the condition 
of the piles on both sides the said two ships, some being broken and 
carried away, and others being loose and may go away the next spring 
tides, and the depth of water between the ships and the piles on both 
sides, to which add the consideration of the depth of water on the 
water most side below the works, and the shattered condition that the 
works do there appear to be in, as well as on the eastern most part of 
the works on both sides, where, upon the sinking the said ships, the 

iles, together with the hurdles and chalk, blew up and washed away : 

e humbly conceive that it will be impossible for the said Mr. Bos- 
well to make any secure and regular foundation upon the said ships, 
as they now lie; and we believe that the said ships will not remove 
away, but that the most part of the front piles next the said ships may 
be carried away by the next spring tides, which we are well satisfied 
must be the consequence, from the great depth of water between the 
said ships and the piles, as well as on the north and south side of the 
said piles, both on the east and west side of the said ships. 

We are further of opinion, that if the said Mr. Boswell had suc- 
ceeded in the sinking of his ships as he could have wished, yet that 
his works in general were not strong enough to withstand so great a 

















weight of water. All which we humbly submit to the better judgment 
of the said Trustees, Dated this seventh day of November, 1715. 


Joun Warp. Wittiram Coresworrta. 
Tuo. PannweE Lt. Joun AUSTEN. 

Joun Mayruew Joun Haztewoop. 
Tao. TaTHam. Joun Merry. 
Wit1am Jounson. 


From this document the reader will be able to gather some infor- 
mation as to the mode in which Mr. Boswell attempted to stop the 
breach ; but, as a more particular description will probably be desired, 
I cannot omit that which has been given by Captain Perry. It was 
written, as he informs us, with the intention of defending himself from 
the charge of having taken advantage of Boswell’s misfortune. 

The method in which Mr. Boswell proposed to stop the breach 
was by sinking six large “ ponts or chests,” about 60 feet in length, 
30 feet in breadth, and “ 20 feet deep, flat at the bottom and pointing 
away sharp at both ends, like the sterlings of London bridge.” These 
ponts he intended to sink about twelve feet apart, after he had con- 
structed a pier on each side of the breach, and formed a level bottom 
to receive them. The spaces between the ponts he proposed to stop 
with piles and drift work: Draw-sluices were formed in the upper 
part of these ponts, and were intended to be shut when the spaces 
between the ponts were closed so as to prevent the water from again 
flowing into the breach. But as soon as the piers were formed and 
the water-way reduced, he found that the excavating power of the 
stream, or in other words, the scour of the tide, was increased, 
and that there would be no possibility of forming or retaining a level 
foundation as he had intended—this plan was therefore relinquished. 
The piling, however, was commenced, and carried on for a time with 
the intention of sinking one large chest instead of six smaller. But 
as he proceeded with the driving of the piles, “‘he found the ground to 
be still more violently torn and driven away from him, to a very great 
depth.” 

Having entirely abandoned his first intention, he resolved upon 
adopting the method which the landowners had before tried, that of 
sinking a ship in the breach. He consequently continued the piles 
on each side, until they met within a space of 30 feet, which was the 
breadth ofthe Abingdon, the vessel he had prepared to sink, “‘ intend- 
ing to close and fill up his works to some little height above the low- 
water mark, by throwing in chalk and hay, &c., when such ship be 
sunk ; also, he provided a great number of large strong hair-bags, 
some of which were near 30 feet in length, which he rafted and bound 
by cords together, to sink underneath the bottom of the ship, for her 
to sink upon and bed herself into, as well as others of smaller dimen- 
sions, in order to fill up the interstices or spaces between the ship and 
the piers or jetties, and for the keeping and securing the chalk from 
being washed or carried out of the jetties.” In the midst of all these 
preparations, however, an accident happened, which caused another 
alteration in his plans. During the spring tides the piles were carried 
away, and the chalk was gulled out of his jetties, so that the founda- 
tions were deepened, and the difficulties of the work greatly increased. 
He therefore resolved to complete his piers or jetties, and to drive the 
piles so as to leave an opening of 60 instead of 30 feet, in which he 
proposed to sink the two ships. The result of this plan, and the 
cause of failure, is so explicitly stated by Captain Perry, that no better 
account can be given than in his own words. 

** When he had prepared matters in readiness, as before described, 
and purchased a second ship, he proceeded on, and sunk them both 
together in the said space, at the time of the neap tides. As also for 


the more effectual making of his intended stop to the low-water mark, 
he sunk at the same time a small vessel between, and at each quarter 
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of each ship, both on the outside of his works towards the Thames, 
and on the inside towards the levels; amongst which was the fore- 
mentioned pontoon built at Blackwall; which machine and smaller 
vessels were thus sunk at the end of the ships, the better to back and 
support the chalk, hay, bags of earth, &c., which was prepared both in 
a magazine on each side of the breach, and put into a great number of 
vessels which lay ready above and below the works for that pur- 
pose, and was accordingly thrown in with the greatest application that 
was possible, at the same time when the ships were sunk, or some of 
it the tide or two after. Thus he, with his utmost endeavours, pro- 
ceeded in hopes to have made such a stop to the low water in the time 
of neap, that be might have been able to have raised and secured his 
works to a much greater height before the spaings came to take 
wer. 

“ But the water finding its passage the very first tide after the ships 
were sunk, began to operate with such force underneath the bottoms 
of them, and the other vessels, as well as amongst the piles and drift 
work on each side of them, that the chalk and other matters which 
had been filled and thrown in, was torn and driven away, and the 
ground with it to such a depth, that both of the said ships, with part 
of one of the jetties, settled right down near two fathoms; and the 
second day after the attempt was made, one of the vessels which had 
been sunk on the outside of the ships next the Thames (laden with 
chalk and rubbish), was thrown up and cast upon the bank on the 
inside of the ships to above sixty yards distance from the works, and 
the aforesaid machine, built at Blackwall, rose up from the ground, 
broke and tore to pieces; the water, when once but a little pent, being 
of that forcible power, that wherever it gets the least passage, especially 
where the ground is bad, it soon makes its own way until it comes to 
move more upon a level and with more ease, of which I shall have 
occasion to speak more hereafter. 

“There is another thing proper to be taken notice of in this place, 
relating to Mr. Boswell’s flood gates or sluices, (as they have been 
termed,) fixed in cuts, which he made in the walls or banks of the 
levels to the eastward of Daggenham jetty, made only with gates de- 
signed to open outwards, but not with proper draw doors to pen the 
water either in or out of the levels to any height required, as I have 
since made my sluices, and was absolutely necessary (in my opinion) 
to facilitate any method whatsoever for stopping the breach. He had 
two of these sluices, which he had tome. ¢ upon the land, with their 
aprons about thirteen feet perpendicular height above the low water 
mark, without any canals cut to them through the marshland, by which 
situation they could not possibly be of any service to him, in the 
laying his works dry, at the height which he carried on his intended 
stop at low water, had there been a hundred of them ; the said height 
which he carried on in his works being nearly eight feet below the 
marsh ground, nor could they afterwards, had he succeeded in his 
said attempt, have been of any use in giving ease to the water running 
over his works, any longer than the first quarter, or first third ebb, 
when the water either run out with but a very thin body, or not at all 
over the aprons of his sluices, and the current set with the test 
force out of the breach. Again, upon the first part of the flood, when 
the tide usually rises the quickest, his sluices could be of no use in 
saving the force and fall of the current setting in over his works (as he 
carried them on), until the water came to rise above the height of the 
marsh land, and to set in with some depth upon the aprons of his 
sluices. And they were not at all made practicable to be shut near 
the time of high water, to keep out the long slack at the last part of the 
flood, and first pinch of the ebb, which was very proper to have 
been done. 

“And besides, they were not only thus injudiciously fixed, with 
respect to their situation, but so very slightly and defectively built, 
that when he grew near the ren Says said attempt for stopping at 
low water, and ordered his gates then to be shut, to keep the flood 
tide from having its that way, that there might be less power 
of the backwater setting out over his works on the tide of ebb, 
the breach still remained open, and the water flowed on the inside as 
well as on the outside of the levels, and could not, at the height of the 
tide (at which time the water had its greatest weight), be above twenty 
inches, ur at most two foot difference of level, yet the water found 
its underneath his sluices, and after he gave over his under- 
taking hough his gates were then st open, some of them un- 
hinged and gone before I entered upon the spot, the common flux and 
reflux of the tide gulled and tore away the earth to several feet breadth 
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on the backside, or behind the wharfs of his sluices, and the apron of 
one of them was blown up and thrown into the levels, within a few 
months after I began my undertaking, without any other pressure of 
water than before shown; so that had his sluices been fixed to the 
depth that was necessary, and with draw doors in a proper manner 
made to them, in my opinion, they could not have endured the 
twentieth part of the weight that was to come against them, if he had 
stopped the breach ; and this maxim is always to be observed in cases 
of workmanship (relating to the power of water), that whatsoever 
comes short of its due strength, is infinitely so. 

** By reason of the deficiency of his said sluices, and that the passages 
or cuts which he made for them in the walls, whilst they stood open, 
admitted more water into the levels upon the tide of flood, than was 
discharged by the same passage upon the tide of ebb; it being ob- 
servable that the first part of the ebb falls away quicker than the last 
part of the tide rises (the common stand at high water included), I, 
therefore, was under a necessity to be at the expence of stopping 
them up, before I proceeded to raise my dam in the breach, or whilst 
I had made the grand stop to the water flowing into the levels in one 
place, I must inevitably have had two other small breaches increasing 
upon me, by way of his cuts. 

** And that what I have here said may be the better understood by 
persons to whom this matter may be somewhat foreign, relating par- 
ticularly to the deficiency in the strength or workmanship of his said 
sluices, I will here lay down the quantity and nature of the weight or 
pressure of water lying against any sluice, dock-gates, dam, or pen of 
water whatsoever. As, for example, let the perpendicular line, repre- 
sented by the triangle A (fig. 1.), be supposed to represent the height of 
twenty foot water, lying against any gates: and one cubical foot of 
brackish water (such as is here at the breach) I have experimented 
does weigh sixty-four pounds, or very near it, and the weight of water 
for each single foot in breadth, lying against every foot in height of any 
gates or sluices, wherever any pen is made, always pressing, as is de- 
scribed by the hypothenuse of the said triangle A, viz., where there is 
only a pen of 6 inches depth of water, there lies but the weight of 
8 pounds pressing against one foot in breadth, and against one single 
foot height of water, being pent up, there will lie but half the weight 
of a cubical foot, or 32 pounds, and against the second foot height of 
water, the pressure increasing, as represented by the hypothenuse of 
the said triangle, the weight will be 128 pounds, and against 20 foot 
height, 12,800 single pounds, or divided by 112 it gives 5 tons, 14 cwt. 
1 qr. 4 lb. lying against every 20 foot in height to one single foot in 
breadth, and so for the whole width of any sluice or pen of water, in 
whatsoever manner it be made: as, for instance, I have, on spring tides, 
often had upwards of 20 feet water lying against my sluices from the 
Thames side, since the time of the breach being first stopped, and one 
of them being 36 feet in breadth, the same, computed at only 20 feet 
in height, makes 205 tons, 14 cwt. 1 qr. 4 lb. pressure of water lying 
against one of my sluices; but again, there being about 7 feet depth 
of water upon the apron of the sluice, remaining pent up in the levels, 
the same is (or was before the time of my dam’s being made in my 
canals) a counter-pressure of 7 foot in depth, described by the angle 
B, which, computed by multiplying the said 7 feet by half the said 
depth, and again by 64 (the weight of a cubical foot of water), and 
then by 36, the breadth of the sluice, and dividing the same by 112, 
makes 25 tons, 4 cwt., which, being subtracted from the weight which 
presses on the Thames side, makes 180 tons, 10 cwt. 1 qr. 4 lb. lying 
against the whole breadth of the sluice, or being computed for one 
single foot in breadth, the difference of the pressure will then be 
11,232 lb., or 5 tons 32 Ib. 

“ Again, the aprons of the sluices which were made by Mr. Bos- 
well (or persons directed by him), being not fixed above 8 feet in 
depth below the rise of the usual spring tides, and the breach being, 
as before observed, not at all stop in his time, the water had an 
uninterrupted passage into the levels, and thereby, in some degree un- 
deniable, constantly flowed and swelled on the inside (of the walls or 
banks), as well as on the outside of his sluices, and the difference of 
the level at high water, according to my own observations, and the best 
account I could have of it, did, at spring tides, not exceed ‘the height 
of 2 feet, viz. 8 feet on the outside of his gates, as laid down by the 
pricked line drawn in the triangle A, and 6 foot on the inside, laid 
down by the triangle C ; sothat by the rule aforesaid, the pressure of 
water (at 8 feet depth), lying on the Thames side against his sluices 
to a single foot in breadth, amounts to 2048 Ib., or 18 cwt. 32 lb., and 
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subtracting therefrom the counter weight on the inside, described by 
the triangle C, reckoned at six feet depth, according to the difference 
of level before taken notice of, and as a single foot breadth (containing 
1152 lb.), there will remain only 896 lb., or 8 cwt., and yet this small 
pressure of water before described, made its passage both underneath 
and on the sides of his sluices, as has been evident to every one who 
has seen them, when the water has been either going off or coming on 
upon the aprons,” 
(To be continued.) 


EXPERIMENTS MADE UPON CAST AND MALLEABLE 
IRON. 


By Davip Musuet, Assoc. Inst. C.E. 
(Read before the Institution of Civil Engineers.) 


Tue blast farnaces at Milton have for some years been worked 
with hot-blast, generally with a density of 3 1b. upon the square inch, 
and blowing with two nose-pipes, the one of 25, and the other of 
2 9-16ths inchesdiameter. The hot-blast apparatus being, however, 
worn out some time ago, cold-blast was used while another was 
being constructed ; and as the quality of the minerals used was not 
in any way varied, a fair onperten was thus afforded of trying the 
relative qualities of hot and cold-blast iron. One furnace workin 
with hot-blast during the time of trying the experiments, produce 
in the week 66 tons of best foundry iron, exceedingiy fluid, and 
very convex on the face. 

‘To carry the experiments into effect, a stout wooden frame was 
erected, and heavily loaded so as to keep the apparatus perfectly 
steady. On this, planed iron supports, for sustaining the bars to be 

roved, were placed at 4 feet 6 inches apart, and elevated about 3 
inches above the upper side of the frame work. A bar of iron 4 inches 
wide was planed perfectly true, to be used asa straight edge, and 
for measuring the deflection. A dove-tailed groove was cut in the 
centre of this bar, into which was inserted a graduated brass scale, 
which sinking as the bar under trial became - amare marked the 
progress and extent of deflection. The bearing edge of the loop to 
which the scale for the weights was hung, did not exceed 1-16th of 
an inch. 

These precautions being likely to ensure accurate results, the first 
experiments were made with bars of cast-iron, 5 feet long and | inch 
square, cast from No. 4 cold-blast iron, remelted in the cupola, the 
quality of which, after remelting, was mottled, and in some cases 
approaching to white. The results are stated in Table 1. 

This being considered a low breaking weight for cold-blast iron, 
the deficiency of strength was attributed to the mottled quality ot 
the iron: and to remedy this, a portion of the same cold-blast pig 
iron was remelted in the cupola, with an increased proportion ot 
coke, which brought out the iron of good gray quality, and of uni- 
form density of texture. 

Twelve bars similar to the former ones were cast from this iron, 
and were submitted to trial under the same arrangement, with the 
following result. (See Table 2.) 

The inferior breaking weight (by 7 Ib.) of the gray iron, compared 
with the first set of bars, gave an unfavourable impression of the 
strength of the Milton cold-blast pig iron; the powers of deflection 
and resistance to impact being considerably increased, with a less 
breaking weight. 

The next experiments were made with hot-blast No. 3 pig iron, 
remelted in the cupola, the results of which are detailed in Table & 
oe waste of the hot-blast iron, when remelted, was noticed care- 

y: 


There were charged into the cupola, No; 3 pig iron . 
Pigs and scrapsobtained . ° ‘ ° 


Loss (under 2 per cent.) 


These superior results showed that Milton hot-blast iron is deci- 
dedly stronger than the cold-blast, when re-melted in a cupola 
furnace with coke. 

It was next proposed to ascertain how far the quality of the hot- 
pm pig iron might be affected by its fusion in a common foundry 


urpose a charge of Nos. 3 and 4 pig iron was melted ; 
ing cast from it, they were proved with the fol- 

lowing results. (See Table 4.) 
This experiment further confirmed the superior strength of the 
hot-blast Milton pig iron over the cold-blast, and suggested the im- 

















portance of ascertaining whether the same relative degree of strength 
attached to iron made immediately from the blast furnace, which at 
the time was working with hot-blast, and was producing No. | iron, 
smooth-faced foundry pig, covered with minute flakes of kish. From 
this metal a similar set of bars were cast, the testing of which led to 
the following curious results.—(See Table 5.) 

From these results, it appears that hot-blast furnace iron is equal, 
in point of strength, to the average of the two sets of bars made trom 
cold-blast iron re-melted in the cupola, and possesses a considerably 
greater deflective power and capacity to resist impact, while it is 
neither so strong as the same description of iron re-melted in the 
cupola, or the air furnace.—(See Tables 3 and 4.) 

n order to ascertain more perfectly the strength of hot-blast iron, 
roduced 
with the 


the burthen of the blast furnace was increased until it 
No. 3 pig iron, from which a set of bars was cast, and tri 
following results.—(See Table 6.) 

It had been expected that this iron would have proved stronger 
than the No.1. This was not, however, the case; the breaking 
weight being the same, while its deflection and resistance to impact 
were more unfavourable. 

These experiments have fully shown the superior strength of the 
Milton hot-blast iron—superior not only to the cold-blast of the 
same establishment, but to all the pig-irons which are inserted in 
Mr. Fairbairn’s general table of 1838; the principal of which, as re- 
gards their breaking weights, are compared with the Milton hot- 
blast iron ve-enebeed? in the air furnace, and in the cupola, in the 
tollowing table : 


Ibs. 

Milton hot-blast iron, No.3 Air furnace, 610} 
Ditto, hot-blast » 3 Cupola 520 
Ponkey, cold-blast ,, 3 581 
Bute, do. a 491 
Wind-mill End, do. » 3 489 

Old Park, do, re 4853 
Lowmoor, do. » 8 472 
Buftery, do. ae 463 
Brimbo, do. ao ne 459 
Oldberry, do. a Tae 455 
Adelphi, do. » 3 449 
Blaina, do. » = 448 
Devon, do » 3 448 
Frood, do. a 447 

Milton, do ow & 4384 
g > do. » a 427 


Taste 1.—Cold-blast Iron. 























. Specific | Breaking | nefection 
No. of Bar. Geavity. Weight in Inchea,| Impact. 
1, White Mottled....| 7°267 4564 1:00 456 
2. eae 7°400 | 4563 1-00 456 
SB, DRED cc cocccee 7311 v “80 342 
4. DIRO on cove eves 7°388 4004 *82 328 
5. — DRO cccccccece 7°333 | 2883 “60 173 
6, DOSUD ‘ o6ce ccccce 6 899 540, 1:22 659 
7. Gray mottled 7 150 112 558 
8. Spongy ..... 6-909 *82 328 
9. Gray mottled 7°182 sat 1:05 523 
Ww. & ney ecccsece ve 6893 | 512 1185 607 
11. Gray Mottled 7062 | 4284 | 845 | 362 
12, Ditto . 7 041 4004 “840 336 
Average 7°153 442 9418 427 
Taste 2.—Cold-blast Iron. 

1 | 7007 428, 1°20 514 

2 | 7041 110 502 

3 6°966 1°20 4380 

a 7°043 1:30 648 

5 6927 110 446 

6 7°215 4 1125 529 

7 7°i70 1-200 480 

x 7070 4 1-300 557 

9 7092 | 400, 1'200 430 

10 7°096 1°250 535 

11 7°082 1°100 502 

12 | 6992 | 4564 | 1125 | 559 

Average | 7°054 | 435 11916 519 
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Tasts 3—Hot-Blast Iron. 





1 7034 | 519 1-62 84l 
2 6948 | 5614 | 16! 916 
8 7°050 | 540 1.66 5¥3 
4 69385 | 456, 130 593 
b 6951 | 484 143 692 
6 7081 | 512 162 779 
7 7-038 | 498) 1:53 762 
8 6923 | 554 1:50 831 
9 7000 | 512 1°47 785 
10 7088 | 512% 155 794 
ll 7055 | 588 1-675 893 
12 | 7005 | 5545 | 1650 | 914 








a 
= 
to 
a 
# 


Average | 7012 520 











TasLe 4.—Hot-blast Iron. No. 3 and No. 4 re-melted in the Air- 

















furnace. 
1 77160 | 615 1°56 934 
2 7066 | 5964 | 1°50 nw 
3 | 7120 | 61 1-56 952 
4 7015 | 6104 | 1°60 976 
5 7074 | 5964 | 1°60 954 
6 77107 | 6094 | 1°546 942 
7 | 7145 | 6244 | 1520 965 
8 | 7119 | 689 | 1682] 1,158 
9 | 7-071 | 582g | 1450 844 
10 «| 77185 | 6: 1546 96x 
ll 7160 | 470, | 1°090 612 
12 | 7132 | 643 1609 | 1,035 
13 7065 | 6575 | 1654 | 1,087 
Average} 7107 | 610g | 1°582 940 
Taste 5.—Breaking of No. 1 Bars cast from the Blast-furnace 
without re-melting. 
1 6900 | 44 1-64 725°7 
2 | 7054] 41 1°44 5968 
3 | 6975 | 47 1-62 762°2 
4 | 7050 1:46 676°2 
5 7007 1-62 7281 
6 7125 | 4) 1-46 6051 
7 | 6900 | 450 174 783°8 
8 | 7126 | 44 160 708° 
9 | 6860 1°42 568°7 
10 7°065 442 1:60 708° 
Average) 7°012 | 439 1°56 686 











Taste 6.—Hot-blast Iron. No. 3 immediately from the Blast- 





furnace. 
1 6836 154 746 
2 7°000 400 1:30 520 
3 7°231 4) 140 580 
4 6000 47 50 705 
5 7°079 4) 1°35 559 
6 7 450 154 703 
7 711 477, 1-68 su2 
® 6902 1°26 496 
9 7054 1°25 500 
10 7°046 150 606 
1! 7°187 1°45 651 
12 7163 1-40 639 
Average| 7°046 | 439) 1°43 630 

















(To be continued.) 
THE ATMOSPHERIC RAILWAY. 


ArmospuERic pressure applied to the purpose of locomotion on 
Railways was for the first time brought seriously before the public in 
June 1840, when an experimental line was opened on West 


London Railway. During the period that the experiments were con- 
tinued, every on had an opportunity of judging for himself whether 
the invention was practicable or not, and the facilities for investigation 


which were given by the patentees to those desiring information, 
offered to every one sufficient opportunities for forming an indepen- 
dent opinion. mi 

It must be admitted by every one that there has been no disguise, 
everything has been fair and open from the commencement, and no 
attempt has been made to bring this great invention forward by the 
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slightest approach to puff or advertisement. It has slowly and surely 
gained public confidence by its own merits, In consequence of the 
Report made by Col. Sir Frederick Smith and Professor Barlow, 
by command of Her Majesty’s Government, and: their conviction of 
the practicability of the system, and the still more favourable opinion 
of other scientific men, the Directors of the Dublin and Kingstown 
Railway considered themselves justified in recommending to the 
shareholders the adoption of the atmospheric system on their extension 
line to Dalkey. Their proposal was acceded to without hesitation, 
and last August the works were commenced: continued bad weather 
delayed their completion, but on the 19th of last month the line 
was opened, and the result was most satisfactory. Previous to 
starting the train, the barometer connected with the main pipe indi- 
cated 22 inches of mercury, but the way being crowded with specta- 
tors, it was deemed advisable to reduce the vacuum to 12 inches of 
mercury, which gave a velocity to the train of 26 miles per hour. The 
motion of the carriages was perfectly free from the unpleasant motion 
felt when the tractive force is derived from a locomotive engine, and 
altogether the success of the experiment, if such it must be called, 
was perfect. 

“There was a second trial of the Atmospheric Railway upon the 
22nd of August. The experiment equalled the most sanguine antici- 
pations of the patentees and engineers. The enthusiasm of the public 
was manifested for its success in terms the most flattering. Twelve 
o'clock was the hour named for the starting of the train from the 
portion of the line whence the departure was taken upon the previous 
Saturday, and shortly after that hour the experiment was in course of 
operation, The carriages were crowded to excess. The whole of those 
present on the occasion were not fewer than 130, all of whom seemed 
not only quite at ease upon the issue of the trial, but sanguine in their 
security as to its inevitable success, 

As the carriages were about to move, the rain commenced to fall 
very heavily, notwithstanding which, however, the whole line from 
the bridge on the lower Bullock road to the terminus at Dalkey was 
crowded at either side with anxious spectators. 

His Excellency was present in his carriage during the first run up 
the line, and he seemed to take exceeding interest in the progress of 
the trial. Earl de Grey has already, we believe, made himself fami- 
liar with the principle of the railway, and the details of its construc- 
tion. His Excellency’s brother, Lord Ripon, is an especial patron of 
the system, 

The run from the entrance of the air-tight tube to Dalkey was very 
rapid, and towards the conclusion had reached the velocity of fifty 
miles per hour, though the engine was, on this as on the former occa- 
sion, only worked at one half the power which it is capable of main- 
taining. The whole distance as yet perfected was passed in little more 
than three minutes, and the train returned towards Kingstown with a 
velocity little less rapid. The second run was equally speedy with 
the first, and the experiments for the day terminated about a quarter 
past one o'clock, to the entire satisfaction of all those who witnessed 
them. Upon the next occasion we have heard they may be, without 
the slightest inconvenience, continued for any length of time. 

It was particularly remarked that the train passed over the rails 
with extraordinary smoothness, and certainly without any noise which 
could disturb the most nervous, no matter how near they approached 
its movement. When to this is added the attainment of that grand 
desideratum in railway travelling,—security against accident,—as on 
the atmospheric railway, accidents, unless from the awkwardness or 
negligence of the pasgengers, are almost impossible, we should say that 
when thie line is fairly tested by continued practical working, the 
people of the British empire will universally insist upon the general 
application of the system, which then will have been established as the 
Trish and our own.” 

It is our intention in the next Number of the Journal to investigate 
fully the claims of this interesting and important invention, and to 
place before onr readers a scientific description, with the necessary 
drawings and calculations, 





A FEW WORDS ON THE NAVAL ARCHITECTURE OF 
OUR COUNTRY. 


TO THE EDITOR. 


Art no period, perhaps, in the history of the world, has the subject 
of Naval Architecture been so much a question of public interest and 


inquiry as at the present time. All Europe is now directing its 
energies to the improvement and security of navigation, but above all 
other nations, Britain is active and successful, as is evident from the 
many splendid seaports which lie upon her coasts, not a few of which 
were a few years since unimportant and insignificant places. 

In some of our smallest ports, ships have been built which are the 
pride, not only of the mercantile navy of our own country, but also 
the navies of rival empires. To this our docks and river bear witness, 
for they are constantly presenting us with new and indisputable evi- 
dence of the perfection to which the art of ship-building has been 
brought in this country. 

But although ship-building may in one sense be called perfect, we 
are constantly hearing of some new improvement or invention in the 
construction of ships of all classes, of those intended for the more hum- 
ble employment of fishing and coasting, as well as of those destined 
to cross the Atlantic, and to circumnavigate the globe, In vessels of 
all classes, we see our enterprising naval architects striving to adapt 
their designs and the mode of construction to the particular service for 
which they are intended ; making their ships commodious and com- 
fortable to those serving in them, and at the same time rendering them 
available for all the purposes to which they can be applied. 

The ships now employed in the East India trade can either be used 
for cargoes, or in a short space of time be converted into men of war, 
should a pressing emergency require their services. We have another 
evidence of the progress of this country in ship-building, in the nu- 
merous splendid and well-appointed vessels belonging to the great 
steam companies that are now sending their ships to all parts of the 
globe, and especially those which contract with the government to 
convey the mails to and from the East and West Indies, and North 
America. 

In the construction of these ships, neither labour nor expense has 
been spared to make them in every way fit for their intended services, 
but their being also useful in the event of war, has justly gained for 
them the wonder and admiration of foreign nations. 

It is now about a century and a half since the theory of mechanics 
was first applied to the construction of ships, at that time in a rude 
manner, but in our own day, with all the refinements of modern 
science. But although our ship-builders have been so successful, 
they are still striving to improve what is pronounced by most people 
complete. 

Every nation looks with envy at the ships of this country, and there 
are some with great political influence, who confess their inability to 
compete with us in the art of ship-building, by having not only vessels 
for mercantile purposes, but even their ships of war built in England. 

Having thus far advanced towards perfection in our naval architec- 
ure, something more should be done towards the improvement of our 
rivers and harbours. The subject has been judiciously brought before 
the world in your Journal, and many important documents have been 
published. It may therefore be hoped that the same degree of atten- 
tion and skill which have been expended on ship-building, will at no 
distant period be applied to the not less important subject of the im- 


provement and security of our harbours. 
PHILIP HEDGER. 





REMARKS ON MR. PRICHARD’S REPORT ON SHORE. 
HAM HARBOUR. BY MR. W. A. BROOKS, C.E. 


TO THE EDITOR. 


In your Journal for the month of July appeared, appended 
to your editorial article, some very copious extracts from the Report 
to the Commissioners of Shoreham Harbour, by W. B. Prichard, 
Esq.,which I could not avoid noticing were, in several instances, both 
as to views and language, copied verbatim et literatim from my work 
“On the Improvement of Rivers,” which was published in May 1841. 
I wrote to Mr. Prichard on the 8th, expressing my rise that a 
professional man should have so committed himself as to have largely 
quoted from my work without making the slightest acknowledg- 
ment of having done so, On the 17th, as a reply to my letter, I re- 
ceived one from Mr. Prichard, from which, for brevity’s sake, 1 will 
ive only two or three extracts, which will be sufficient to show that 
e alone is to blame tor having obliged me to expose his unfair con- 
duct to a member of the same profession as that tu which he belo: 
After ex his su at the contents of my letter, Mr. Pri- 
chard thus writes :—“ views and language made use of in that 
report are original, and bona fide my own, and have been recorded 


Sir, 

















and entertained by me for many years past ;” again,—“ What may 
be your engineering views and language I do not know, from the 
simple fact that I never saw them recorded, nor ever conversed 
with you on the subject, nor have I seen you personally, nor indeed 
bevel ever heard of you by name.” The above remarks appeared 
to me so gross, that in my wy on the 19th ult., I could not restrain 
myself from thus writing to Mr. Prichard :—“ It is perfectly absurd 
in = to pretend that you have not availed yourself of my work, 
and at the same time to acknowledge yourself to be the Mr. W. B. 
Prichard whose name is affixed to the 
of Shoreham Harbour.” 

I beg, Mr. Editor, that you will bear in mind that Mr. Prichard’s 
Report was written and published nearly two years after my own 
work had been in circulation, and reviewed in many scientific works 
and papers of the day, one of which was your own. 

I will now, without comment, give a few extracts from Mr. Pri- 
chard’s Report, and some from my own work, that your readers ma 
judge whether I have or have not had just cause of complaint ? 

that you will therefore turn to page 5 of Mr. Prichard’s Report, 
pe meg with “The true cause of the existence of bars,” &c., and 
ending with, “the subject is one of the very highest importance, so 
much so, that many works of great magnitude have been undertaken 
for the purpose of obviating or removing the impediments to navi- 
gation arising from their presence,” and then compare the above 
with the commencement of the Ist Chapter of my work—* The sub- 
ject of this Chapter is one of the very highest importance, whether it 
be considered in relation to national objects or to science. This 
has been so much felt in past ages, as well as in our own times, that 
many works of great magnitude have been undertaken for the pur- 
pose of obviating or removing the impediments to navigation arising 
trom the presence of bars.’’ 

Then, in page !2 of Mr. Prichard’s Report, commence with, 
“‘ There is nothing I believe so essentially necessary for the good 
preservation of the harbour as the free ne and egress of the 
tidal waters. By this section you will clearly see that the flood tide 
has unnatural obstacles to overcome, the fall of the bed being great 
at the embouchure of the river, the first flood on its entrance is dam- 
med back, and unable to maintain an upward course, and overcome 
the impediments ; the effluent backwater being so powerful, a conflict 
takes place between the two currents. This is maintained until a 
great vertical rise of the tide takes place ; in this conflict, the tidal 
current, owing to its pate specific gravity, occupies the lower 
stratum, and being unable to wedge its way, raises the effluent water, 
and a swell arises on the surface waves, which is apparent to all. 
In consequence of this conflicting action, the shingle is deposited 
onng the western pier.” —- the above with pages 20, 21, and 
22 of my work, of which I will extract a portion of page 22, Chap- 
ter III., on Bar Rivers, 

as Somna Se period of the first quarter flood, the current, in lieu 
of being able to take its natural upward course, as in rivers where 
no bar exists, is op or effectually checked by the effluent back- 
water, the declination of the stream in the lower division of the river 

ting a head which insures a s' downward current long 
after the tide would have been able to maintain an upward course, 
provided the backwater had had a free discharge. At this period, 
the flood tide, by reason of its ter specific gravity, occupies the 
lower stratum of the tideway, and like a wedge endeavours to force 
its course op the channel, which it is unable to effect, but merely 
elevates the lighter effluent water, the lower stratum of which, being 
checked by the opposition of the tidal water, yields to the latter the 
sand or other materials, which it was capable of holding in suspen- 
sion previously to its encountering the conflicting action of the flood 
tide, and where this takes place the bar is formed.” 

Again, in Mr. Prichard’s Report, page 13, is the following :— 

“The rise of the bed of the river from its entrance to the 
railway quay, is a great auxiliary to the formation of the bar,” and 
compare the same with eee wanes Se Se the ex- 
istence of bars is to be attri to the too great declivity of the bed 
surfa ce ” 


of a river, or to that of its low-water . 

Mr. Prichard then proceeds, in page 13, to recommend the re- 
moval of certain shoals for the purpose of diminishing the declivity 
of the bed, or of lowering its low water surface. Thus, “Should the 
bed of the channel be excavated, as shown in the part of Section 
No. 1, coloured red, the tides in entering would have a free and easy 
mapenn one qapems. ane Ue Ss at once to retard or return the efflu- 
ent water. e river being in this perfect state as regards the 
of its bed at low water, a consequent ees ae eee 


port to the Commissioners 





be an equal duration, or nearly so, of the period by the flow 
of the fivod tide, and that of the ebb from the ‘ques t the 
And then favour me th 
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with the words “resuming the investigation of the state of a river 
whose entrance is free from a bar, we shall find, that from its junc- 
tion with the ocean, along line of navigable channel exists with an 
extremely gentle fall or slope of its surface at low water,” and endin 
with, “The river being in this perfect state as regards the slope o 
its surface at low water, a consequent attendant upon the latter will 
be an equal duration, or nearly so, of the period taken up by the flow 
of the flood tide with that of the ebb in the lower reach of the river, by 
the term flow being understood the direct upward course of the flood 
tide immediately the true time of low water. Assuming that to 
the possession of a nearly equal duration of the period of the ebb and 
flow in the lower reach of ariver, accompanied by an extremely gentle 
inclination of its surtace at low water, is to be attributed the freedom 
from the incumbrance of a bar, I will now pursue the investigation 
into the actual condition of bar rivers, An accurate examination of 
the state of a bar river will exhibit a great irregularity of its surface 
at low water : in lieu of the river presenting at this period a longitu- 
dinal section of a succession of inclined planes, described in the pre- 
ceding account of rivers free from bars as becoming more and more 
gentle in proportion to their proximity to the ocean, it will be tound 
that the declination or slope of some of its upper reaches is less than 
those nearer the ocean, and the fall at low water in the lower reaches 
of the} river is always so great as to produce a striking difference in 
the rise of tides even at a short distance from the sea ; and, attendant 
upon this defective state of the section, ted by the surface at 
low water, is a great extension of the duration of the ebb beyond that 
of the upward current of the flood.” 

I think, Mr. Editor, that I have ney forcibly proved that this 
Mr. Prichard has extensively availed himself of my engineering 
views and language on the improvement of the bars of rivers, but 
allow me to mate only two extracts from his Report, to show how 
great an admirer he is of my poor powers of composition, which he 
thus cleverly introduces by an observation of his own, in 16 of 
his Report. Thus, “I hope you will duly consider, that in these 
days great strides and 7 in advance have been made in 
science, and it will not be impossible to remove the bar, when it is 
reflected how many things have been done which were put down as 
impracticable, but which are now of adoption. But it is 
natural that you should inquire why so little, if anything at all, has 
been effected in this particular branch of improvement in our noble 
harbours and rivers, notwithstanding the immense outlay that has 
been anncally incurred toward removing the annoyance ; indeed, it 
seems, by official accounts, that there has been no less a sum than 
£300,000 expended in one way or another on your own coast and 
harbours within the last few years in attempting to remove bars. 
However, the question is easily - Those having the dis- 
bursement of this vast amount of money have contented themselves 
with operating upon the effect, or, in fact, expended their whole 
force and valuable talents in attempting to remove the bars after 
they are formed, or what medical men call “* treating a symptom,” 
in lieu of attacking the cause, and thereby tly removing 
the effects.” Compare the above with the following extract from 
page 78 of my work. “It we inquire why so little has been effected — 
in the improvement of many navigable rivers, notwi the 
oe outlay which has been annually incurred in the employment of 

redging vessels, we shall always find that those who have directed 
their use have contented themselves with operating] upon the 
effect, what medical men call ‘treating] a Tn in lieu of 
ing the cause, and thereby permanently removing the 


And again, in page 19, Mr. Prichard thus Solio” Shem at 
the risk of being charged with ption in setting my humble but 
es soneee ome hy gd one, who, = ~ time, stood 
igh in hi . et the u 
igh in his profession as = partense 60 208, 
me to encounter most distinctly 


of the subject forces me to encoun 
vanced, because itis clear that their 
efforts for the improvement of rivers.” 
Now, Mr. Editor, I think that 
any more of Mr, Prichard’s 
you thus wrote in your 


i 
3 








280 


Report contains mpiaiene with which I do not at all agree, but they 
form no portion of the present subject, which I trust you will oblige 
me by giving a place to in = next month's Journal. 
am, Sir, your obedient Servant, 
W. A. BROOKS. 
Engineer's Office, Guildhall, Newcastle-on-7yne, 
August 2, 1843, 





MR. PRICHARD'S DEFENCE OF HIS REPORT ON 
SHOREHAM HARBOUR AGAINST CERTAIN CHARGES 
MADE IN LETTERS BY MR. W. A. BROOKS. 


TO THE EDITOR. 

Sir, 

Iw the pages of “ The Architect, Engineer, and Surveyor” 
for July is a review of my Report on the Bar of Shoreham harbour, 
and extracts therefrom. 

On the 17th of July last I received a letter from Mr. Brooks, of 
Newcastle-upon-Tyne, (see No. 1). In answer thereto I wrote No. 2, 
and received in reply No. 3, threatening to publish the correspondence 
if 1 did not exert myself to procure him a “ professional call.” Being 
satisfied of the justice of my cause, I was willing that the correspond- 
ence should be published, and did not therefore answer No.3. But 
not finding Mr. Brooks keep his word, as I expected he would, in the 
pages of your Journal for August, I shall feel obliged if you will now 
insert the letters in question, with a few remarks thereon. 

I was not aware, Mr. Editor, that Civil Engineers (and particularly 
Engineers in the employ of opulent corporations) were in the habit of 
“‘ hawking” for professional business, until I received this letter No. 1. 
I was therefore very much astonished to see an engineer (whom I had 
never before even so much as heard of) from far-north sending an 
edict like a Chinese emperor, demanding that he should be “ profes- 
sionally called” towards the south. I always understood that Engi- 
neering was a profession that stood on its own fame, and that according 
to the skill or eminence of the engineer he was always called upon to 
examine works, without any solicitation on his part; but it seems, by 
Mr. Brooks's letter, that a new system is springing up in the north. 

You will find that Mr. Brooks, in his letter No. 1, thought he had 
a pretext or a stepping-stone toa demand of being called upon (pro- 
fessionally, forsouth,) to Shoreham Harbour, under a pretence that I 
entertained his views of ** Bar Harbour Engineering ;” my answer to 
this you will find in No. 2. 

In letter No. 3, you will find that Mr. Brooks states that the tenor 
of his first letter was, that I had read his work on rivers, and adopted 
his views and language as my own. Now, Sir, this is not agreeable 
to the fact, for I had neither read nor had seen Mr. Brooks’s work until 
I received his second letter, and as to his views, I find that his and my 
own on “ Bar Harbours” are as different as light and darkness, and 
as to his language, there is in fact no comparison. But I shall prob- 
ably in your next number explain more fully his views and my own 
on Bar Harbours. 

Mr. Brooks further states that his friends advised him to bring an 
action against me (if Mr. Brooks is ready, lam to defend the same), 
and another of his friends advised him to go to press, It is a pity 
Mr. Brooks has such advisers. 

He further states, that there was nothing extraordinary in his con- 
duct of demanding business and fees from Shoreham. But suppose 
we take it in this light, and that I had done all (which I do not fora 
moment admit,) that Mr. Brooks lays at my door, yet Mr. Brooks, it 
seems, was willing (similar to a person compounding felony,) to com- 
pound the matter, and in good humour bury the whole in oblivion— 
with bis professional honour! on my consenting fo obtain him a “‘pro- 
fessional call and fees.” As to Mr. Brooks's assertion respecting Mr. 
Barrett, &c., I have seen a letter of Mr. Barrett on this subject, and 
I have no hesitation in saying most candidly that I agree most fully 
with that gentleman as to the principles of Bar Harbours, 

Tam, yours &c., 
28, Wilmington Square, W. B, PRICHARD. 
August 10th, 1843. 
(No. 1.) 
Engineers’ Office, Guildhall, Newcastle-on-Tyne, 
Bih July, 1843. 


Dear Sir, 
Tne pages of the “ Architect, Engineer, and Surveyor,” of this 
month, first made me acquainted with your Report on Shoreham 





THE ARCHITECT, ENGINEER, AND SURVEYOR. 





Harbour of the 6th March last, and a friend has since put into 
my, hands that Report as printed by Mr. Weale, in which, as in 
the review, I do not find that you have made any acknowledgment 
of much of my engineering views and language, of which you have 
availed yourself in your Report. I trust, that the reason which has 
guided you in thus acting is, that it is your intention to urge upon 
the Commissioners that they honour me by consulting me upon the 
improvement of Shoreham Harbour, in which I trust I may be of 
someservice, and in so doing further a portion of the plans presented 
by you to the Commissioners. 
I am, dear Sir, yours very truly, 
W. A. BROOKS. 
W. B. Pricnarp, Esa., C.E. 


P.S. My engagement as engineer to the Corporation of Newcastle 
will net allow me to give more than a few days’ attention to your 
harbour, should I be honoured by a call professionally. 


(No. 2.) 


28, Wilmington Square, London, 
July 17th, 1843. 
Sir, 

On my return home this day from a survey of the river Itchen at 
Southampton, I found your letter of the 8th of this month, addressed 
to Shoreham, which I suppose was intended for me, 

The contents of the letter have astonished me not a little: you state 
that no acknowledgment is made in the review, (but, Sir, you ought 
to know as well as myself, that I have nothing to do with reviews, 
and that I have no influence with the Editor, and further, that I 
never saw the review until it was regularly published,) nor, by 
myself, in the Report, of your engineering views and language, of 
which you state I have availed myself. 

The views and language made use of in that Re 
and ona-fide my own, and have been recorded an 
me for many years past. 

What may be your engineering views and language I do not know, 
for the simple fact that I never saw them recorded, nor ever con- 
versed with you on the subject, nor have I seen you personally, nor 
indeed have I ever heard of you by name, nor was I aware, until [ 
received your letter, that such a gentleman was in the service of the 
Corporation of Newcastle. - 

The latter part of your letter is certainly most exceedingly 
strange. I hope you do not mean to offer me any insult by such 
expression. I do not know what you would have thought of me as 
an engineer if I had attempted to force you to request the corpora- 
tion to consult me on your plans of improving the Tyne. 

I am certain that you must conclude that I thought you had no 
faith in your own plans, or that I considered myself a nore compe- 
tent or eminent engineer than F * coment 

But I must inform you that I have no influence with the Commis- 
sioners of Shoreham harbour to urge them to any course, or to select 
any engineer but whom they may think proper ; and further, I have 
no connectiou whatsoever with the Commissioners of Shoreham 
harbour, so it is as open for them to send for you as for me, or any 
other engineer. 

I should be very sorry to hurt your feelings, but should have been 
glad if you had in the first instance written me a preliminary letter. 

I am, Sir, roars &e, 
W. b. PRICHARD. 


rt are original, 
entertained by 


W. A. Broogs, Esa., C.E. 
(No. 3.) 


. Newcastle on Tyne, 19th July, 1843. 
IR, 

I nave just received your letter of the 17th, in reply to 
mine of the 8th, and I regret much that I cannot ailow the subject 
on which I wrote to drop without further notice. I must deal plamly 
with you, Sir, now that I find so much want of candour in your re- 
ply, and what I may term insult added to injury. It you re-peruse 
my letter of the 8th, you will find that it admits of no mystification. 

he tener of it is, that you have read my work on the improve- 
ment of rivers, published by Mr. Weale, and that you have re-pub- 
lished in your report on Shoreham Harbour a portion of my views 
and even language as your own, inasmuch as you make no acknow- 
ledgment of the authorship by me. I did not charge you with 
being privy to the Editor’s review of your report; I merely charged 
you with piracy of the contents of my work, and I find on reference 
to the copy of my letter, that the letter states that neither in the re- 
view ot your Report, nor in the — itself, is there any acknow- 
ledgment of the quotations made my book. It was in the 
Editor of the “ Architect, Engineer, and Surveyor’s” review, that 
I first observed the piracy, and at first I thought it possible that the 




















Editor might have neglected to have given the usual inverted com- 
mas denoting quotations, but on perusing your Report as published 
by Mr. Weale, I found that the onus of omission rested with your- 
self. It is perfectly absurd in you to pretend that you have not 
availed yourself of my work, and at the same time to acknowl 
— to be the Mr. W. B. Prichard whose name is affixed to the 

port to the Commissioners of Shoreham Harbour. One of my 
friends advised an instant action _ you for an infringement of 
my copyright; another that 1 should, through the medium of the 
_— expose the piracy ; but the conclusion which I came to was, to 

t give you the opportunity of making the literary “‘ amende honor- 

»” the first step or course of which I pointed out to you. There 
is nothing extraordinary in my requiring you to use your exertions to 
get me a return for the information upon which you have drawn so 
reely for the benefit of yourself and of the Commissioners of Shore- 
ham Harbour. I will not, however, in this letter, take the trouble 
to give quotations, which you must know I can give verbatim et 
literatim. 

It was to spare your feelings that I first gave you the opportunity 
of doing me justice, as a professional man, but you seem to prefer to 
risk apother course, or to persist in forcing me to do that which for 
your sake, and for that of the profession at large, is, I t, now 
the only course left, viz., the Pope of the correspondence and 
matter referred to, of which I shall only claim my own views and 
plans, to which, in my letter of the 8th, 1 refer, wherein I write, “ I 

* trust I may be of some service, and in so doing further a portion of 
the plans presented by you to the Commissioners.” 
our perusal of my work will have told you that my opinions are 
directly opposed to some of those which you have advanced in your 
Report as bys. own, but for which you have really drawn upon Mr. 
Barret, and Col. Emy, viz., in reference to the “oblique discharge 
into the sea,” and the “ flots de fond,” as detailed in my work in treat- 
ing of the views propounded by those gentlemen on the cause of 
the formation of bars. 





Iam, yer obedient servant, 
. A. BROOKS. 





W. B. Paicuarp, Esa., C. E. 





ON THE PRESERVATION OF TIMBER: 


A REPLY TO MR. THOMPSON, SECRETARY TO THE ANTI-DRY-ROT (KYAN’S 
COMPANY). BY W.8B. PRICHARD, C &, 


To the Editor. 


Sir, 

A LETTER having appeared in your Journal of the Ist of last 
month, from Mr. Thompson, secretary to the Anti-Dry-Rot (Kyan’s 
Company), commenting on my report and letter on the preservation of 
timber from decay, I trust you will allow me a corner in your valuable 
Journal, in answer thereto. 

Mr. Thompson says, that I have made statements most injurious to 
the interests of the kyanizing Hy le 

As Secretary to that Company, he is no doubt most anxious about its 
interests, but I have mo interest whatsoever in any process or patent, but 
have only been anxious to find out the best mode of preserving timber 
from decay, and the attacks of the worm. 

Mr. Thompson states, that both my Report and letter are very inac- 
curate. Now, Sir, this charge of inaccuracy refers chiefly to my state- 
ments respecting the decay of sleepers at the West India Dock ware- 
houses, and the wood tanks in the Kyan Company’s yard. 

To justify the truth of my statement, I think you will agree with me, 
that it is only necessary to refer to the published minutes of the discus- 
sion at the “ Institution of Civil Engineers”’ for thesession 1842, in which 
the following appears : 

“Mr. Samuel Seaward said he believed the present method of kyaniz- 
ing to be very imperfect, and alluded to a number of sleepers so prepared 
for the West India Dock warehouses, having recently been discovered to 


decay. 

“Mr. Martin (Engineer to the East and West India Docks,) confirmed 
this account of the decay of sleepers. Fifty out of seventy were destroyed; 
they had been prepared by simple immersion, and had been down about 
five years. He had understood that some of the wooden tanks in which 
the solution was kept at the Anti-Dry-Rot Company’s yard were de- 


cayed. 

“Mr. Bull had prepared considerable quantities of boards for the Calder 
and Hebble navigation, by immersing them in the solution for two or 
three days, which was about duuble the period allowed by the patentees. 
He had some specimens of the boasile, dnd tn almost all of them there was 
an appearance of decay in various stagés. An oak board one inch thick, 
kyanized in 1839, had lain ever since upon the damp ground, exposed 
to the air: the sap part was entirely decayed, but the heart remained 
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sound ; fungus was, however, growing upon it. Poplar boards, kyan- 
ized in 1838, 1839, and 1840, were all partially decayed ; those which 
were not prepared, and had been exposed in the same direction for the 
same period, showed, however, more symptoms of decay. In preparing 
the timbers, he had always followed the instructions of the patentee, and 
had tested the strength of the solution with the hydrometer, but had 
mixed up fresh solution, even more frequently than was supposed to be re- 
quired. On dismantling one of the tanks for holding the solution, he 
found the iron work partially destroyed, and entirely covered with glo- 
bules of mercury.”’ 

It appears that Mr. Thompson did himself take part in this discussion. 
Why did he not then contradict the statements, if untrue ? or after these 
minutes bad been printed and published in almost every journal in Lon- 
don, why did he not explain them away at the time, instead of reserving 
his explanation and answer for many months ; and even to this moment, 
in the absence of such explanation, I was, and am now, of course bound 
to believe the statements of Mr. Seaward, Mr. Martin, and Mr, Bull. 

But you will observe, Sir, that he does not, even now, deny the fact of 
the sleepers and tank having decayed; he only says the sleepers were not 
in the West India Dock warehouses, but were laid down in the Kyan 
Company’s own yard. 

In my opinion, this explanation makes the matter worse, because, if 
the Kyan Company’s process will not preserve the timber laid down in 
their own yard, how can they expect that the public will believe that it 
will preserve timber elsewhere. 

Mr. Thompson must be well aware that I could have cited many other 
instances of its failure ; what says that eminent civil engineer, Robert 
Stephenson, Esq.,in his Report respecting the sleepers of the London 
and Birmingham Railway? “‘ They were all kyanized, but that the resalt 
has been unfavourable and unsatisfactory, for after lying three years, 
great numbers discovered symptoms of decay, indeed many have been 
removed absolutely rotten, and he has abandoned the Kyan’s process, 
and adopted Mr. Bethell's Oil of Tar.”’ 

Why has J. K. Brunel, Esq., C.E. (under whose directions such im- 
mense quantities of timber were kyanized,) abandoned it, and adopted 
the oil of tar? Will Mr. Thompson inform us what has become of his 
kyanizing tanks at Bristol, and how many loads of timber during the last 
two years have been prepared at Hastings, and also the same quantities at 
Shoreham (excepting at Mr. Fuller’s, a farmer in the neighbourhood), 
and were not the Shoreham tanks lately offered by the agents to be con- 
verted into oil of tar tanks ? 

What says Mr. Thompson to the experiments in the mushroom house 
at Welbeck, where good Baltic timber lasted longer than the best kyan- 
ized oak, and will he tell me how many hundreds of kyanized sleepers 
on the London and Brighton railway have decayed ? 

I think I have said enough to dispose of the Secretary’s first and second 

heads. 
As to the fourth, if Mr. Thompson will read my letter again, he will 
find that I grounded my statement as to the injurious effects of the va- 
pour of mercury on the opinions given to the Admiralty by Sir Huin- 
phrey Davy. 

I will now come to Mr. Thompson’s third head, that of the timber of 
Shoreham Harbour, which he says are not decayed or injured by the 
worms, on what he calls a Survey and Report of the Commissioners of 
Shoreham harbour. There was something done at the instance of one 
individual commissioner, but I deny that there was any survey by the 
commissioners of the harbour. It would be a libel on them to say that 


there was; and nothing but the respect I owe to the majority of the 


Commissioners prevents my explaining at once how that purported 
minute was entered in their books. Far be it from me to cast any re- 
flection on any one of the gentlemen named in that minute, which was 
not drawn up by them. 

The minute states that the gentlemen named examined the five pieces 
pointed out by Mr. Thornton, but it does not state that all those pieces 
were above water, and that I admitted that all the pieces above high- 
water mark were sound; and who would ex otherwise of tim 
merely ex to the air for five years only ? I requested them to look 
at the timber below high-water, and not trouble themselves with the 
above; but this they refused to do, and I do say, positively, that every 
piece of kyanized timber that is placed below high-water mark at Shore- 
ham harbour, has gone through several stages of decay, and is affected 
by the worm, and has been certified by several professors, 
and scientific gentlemen from London, &c., who examined them, and is 
further proved by the following :— 


Shoreham, 3rd June, 1843. 


We, the undersigned, have this day examined the oak in Shore- 


ham Harbour, which kyanized for experiment, we find that 

they have gone through saveral stages of decay,and thet it scems Kyan’s 

process is no preventive against the effects of salt water, and the sea 
; Vou. IV.—P p 
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worm destroys those that are kyanized, and those not kyanized are equally 


decayed and eaten by worms. 
Signed ; CHARLES DowLey BUCKWELL. 
‘ GeorGe Brrcer. 

This is the certificate of the largest timber merchant, and the largest 
builder at the port of Shoreham. The following is also the certificate of 
the carpenters, &c. :— 

Shoreham, Sussex, 31st May, 1843. 

We, whose names are undersigned, being workmen of Shoreham 
Harbour, have this day, in the presence of Mr. W. B. Prichard, and also 
Mr. George Meredith, engineer to the Brighton Railway, examined the 
oak piles and other wood then kyanized for experiment in this harbour, 
and we find the same have gone through several stages of decay, and in 
fact we have no hesitation in stating that Kyan’s process is no preventive 
against decay, and the effects of sea acid and sea worm when exposed to 
salt water. 

Rorert Burt. THomas LoNGuHursT. 
James BULL. WILLiaM RaTcLirr. 
Dantet YounG, Peter MERROTT. 
Tomas Wuarre. WILLIAM LINDUYZ. 

The purported minute states that I refused to exhibit the waling piece ; 
I think it would have been much more honourable for them to have 
stated the reason why I refused; it was this: the gentlemen held in their 
hands a paper of instructions, that they were to examine no timber but 
the one single piece of waling mentioned by me (although they admit 
that they examined five above water). 1 immediately stated that I owed 
the greatest respect to the Commissioners as a body, but that I would 
not be made a tool of for the satisfaction of one Commissioner, at the 
same time | stated that if they would examine all the timbers kyanized 
below high-water, as well as above, then I would show them the waling 
piece, and prove that every piece under high-water was decayed; this, 
they stated, was contrary to their instructions. I again repeated the 
same offer 1 had made in my printed circular of June Ist, 1843, viz., that 
1 would abide by the decision of any two scientific gentlemen, one to be 
named by each party; this, also, was refused. If the gentlemen who 
have been of so much injury to Shoreham harbour, and show so much 
animosity towards me (because I have executed my public duties inde- 
pendently and unshackled,) are not satisfied with the above, I shall be 
under the necessity of publishing the whole documents, correspondence, 
and matters relating to the same, and to this harbour. 

In conclusion, allow me to state that my opposition to corrosive sub- 
limate arises alone (which I have publicly announced), from a convic- 
tion that in hydraulic works (and it was such works that my letters and 
report treated upon,) it is as useless as soft soap, and does not prevent 
decay when exposed to the sea water, as wood in hydraulic works gener- 
ally is,and this has been proved at many other places besides Shoreham 
harbour. 

I have this day, in the presence of scientific friends, visited the model 
rooms of the Admiralty Museum, at Somerset House, and examined pieces 
of kyanized oak and fir now there, which were placed in the sea at Sheer- 
ness, and are perfectly honeycombed and destroyed by the worm. 

Dr. Moore proved the same thing at Plymouth; and amongst the 
‘‘Transactions of Civil Engineers,’’ is a report from a gentleman at 
Dover, proving that kyanized timber shared the same fate there, and 
that the worms eat it quite as much as they did the unprepared timber; 
but I could bring a host of other people if requisite. 

It is in the harbours and hydraulic works on the south-east and south- 
west coast of England, where the efficiency of any process for preserving 
timber will be properly tested. I am not aware of a single instance 
where corrosive sublimate has been a preventive when thus exposed. I 
should be pleased to hear that such was the fact. If Mr. Thompson will 
inform me, | will readily acknowledge the same. 

The importance of the subject of preserving timber, I hope will be a 
sufficient excuse for the space I have occupied in your Journal. 

Iam, Sir, your obedient servant, 
W. B. PRICHARD. 


James HoLLINGHAM. 
James Burcess. 


Signed Tuomas Pippie. 


INSTITUTION OF CIVIL ENGINEERS. ‘ 


Mr. Palmer said, it should be understood, that in stating 33,000 lbs 
raised one foot bigh in a minute, as the measure of the power of a horse, 
Boulton and Watt bad not intended to fix that as the average work which 
horses were capable of performing: they had taken the bighest results of 
duty performed by powerful horses, in order to convince the purchasers 
of their steam-engives that they received all that bad been contracted for. 
He had made some experiments on the amount of work performed by 
horses tracking boats on canals: on the upper end of the mast of the bout 
a pulley was hung; over this the towing rope was passed, with the means 
of suspending to its extremity given weights, so as exactly to balance the 
power exerted by the horse, The results arrived at by these means were 
sovarious, that he could not deduce any average conclusions; as the 
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power exerted varied between 30 Ibs. and 120 Ibs., the power diminishing 
as the speed was increased: he thought that 2} miles was too high an 
average estimate, and that it should not exceed 2 miles per hour. 

Mr. Field remarked that in all estimates of horse-power, the speed was 
considered to be at an average of 2} miles per bour, and all experiments 
were reduced to that standard. 

Mr. Hawkins said, that some years since, he had made numerous in- 
quiries respecting the work done by borses in drawing upon common 
turnpike roads, and found that four good horses could draw an ordinary 
stage coach, with its complement of passengers, 8 miles a-day at the rate 
of 10 miles an hour; that if they ran stages of 10 miles in the hour, the 
horses must rest one day in each week: that good horses, so worked, 
would last only five years, each horse drawing about half a ton; be had 
been informed by waggoners, that good horses would walk, at the rate 
of 24 miles per hour, for twelve hours out of the twenty-four, making 
30 miles a-day, and that they would continue to do such work, day by 
day, eaeh horse drawing one ton, for many years, provided they had not 
been worked hard when young. 

Mr, Gravatt observed, that although there might exist some hesitation 
in receiving these results.of work actually performed, as a general mea- 
sure of a horse’s power, yet as engineers frequently required to know what 
could be performed by horses, when employed for short periods, in works 
of haste or difficulty, he thought that the experiments were useful, and 
would form good data for reference. He was sorry to observe that in too 
many cases, an idea was prevalent, that it was cheaper to work a small 
stock of horses to death, than to keep a large number, and to work them 
fairly ; the results which he had been enabled to arrive at, were, perhaps, 
not a fair value of a horse’s work, continued for any length of time, at the 
best rate of economy, for both the contractor and the employer. 

The President believed that, however, in cases of emergency, which he 
allowed did occur in engineering works, the forced system of labour men- 
tioned by Mr. Gravatt might be tolerated, he was convinced that it was 
nut the most economical, but, on the contrary, humanity and economy 
would be found to go hand in band. It would be desirable to know the 
average speed at which the different rates of work had heen performed ; 
this was essential in order to found any calculation upon the results given. 
Coach proprietors calculated that, at a speed of 10 miles per hour, a horse 
was required for every mile going and returning, so that one horse was 
kept for every mile of road. Now, supposing a four-horse coach, with an 
average load, to weigh 2 tons, the load for each horse was 10 cwt.; 
whereas, in the case of a horse drawing a cart, the gross load frequently 
amounted to 2 tons, but the speed was reduced to 24 miles per bour, at 
which pace be conceived that 16 miles per day might be considered a fair 
day’s work ; this, therefore, was double the distance with four times the 
load, or eight times the coach-work, but with a heavier horse. The law 
that the quantity of work done, was as the square root of the velocity, 
or, as the cube root of the velocity, in equal times, was confined to work 
upon canals, or bodies moving through water. 

Mr. Rennie bad tried some experiments on the force of traction of the 
boats on the Grand Junction Canal. The towing rope was attached toa 
dynamometer which had previously been tested by weights. The horse, 
although urged at first starting, was afterwards allowed to fall into his 
natural speed, which was 2} miles per hour on the average of 20 miles. 
The maximum speed was 4 miles, and the minimum 2 miles per hour. 
The dynamometer indicated an average of 108 lbs., which was capable of 
overcoming the resistance of the loaded barge of 25 tons, being in the 
ratio of 1°500. The weight of the horse was about1l cwt. He bad also 
tried many experiments upon a fast boat Jent to him in 1833 by the late 
Colonel Page. These experiments were.principally made in order to as- 
certain the comparative resistance of vessels moving through water at dif- 
ferent velocities, and the Grand Junction canal afforded a convenient op-: 
portunity of undertaking them. The boat was 70 feet in length, 4 feet in 
breadth, and drew 9 inches of water. The traction indicated by the dy- 
namometer the following resistance :— 


Miles per hour. Ibs. 
At 23 the resistance was 20 
3 ” 27 
34 ” 30 
4 » 50 
43 ” 60 
5 »” 70 to 75 

One horse was employed in these experiments. 
Miles per hour. lbs. 
At 6 the resistance was 97 to 214 
7 ”» 250 
8 ” 336 
9°69 ” 411 
10 ” 375 
ll} ” 392 
Average . 336 


Two horses were employed in these experiments. 
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Stakes were fixed near the margin of the canal, so as to ascertain the 
rise and fall of the wave caused by the boat im passing ; und it was ob- 
served that when the hoat passed with a velocity of from 4 to 6 miles per 
hour, the rise of the wave was 5 inches, and the fall 5 inches, making a 
wave of 10 inches in depth; and when the velocity was 11} miles, the rise 
was reduced to 2} inches, and the fall to 24 inches. Great difference ex- 
isted in the power of horses, their weights, and structure ; and the large 
dray horses used by Messrs Barclay, Perkins, and Co., did a full average 
duty as assumed by Boulton and Watt; but, considering the average 
power of strong and of weak animels, he had adopted 22,000 Ibs. raised 
1 foot high as the standard ; much, however, depended on the nature of 
the work performed. 

Mr. Charles Wood remarked, that, although on an emergency, it might 
be necessary to work hoises to the extent which bad been mentioned, it 
bad always been found more economical to feed them well, and not un- 
duly to force the speed, the weight drawn, or the hours of labour. By the 
recorded experiments on ploughing, which were tried at Lord Ducie’s and 
by Mr. Pusey, it was shown that any increase of speed diminished the 
amount of work done, in a greater ratio than it was affected by an increase 
of the load. In drawing loads, the weight of the animal was a point of 
considerable importance; and when extra exertion and muscular action 
were required, the nearer horses approached to “ thorough bred,” the 
greater was the result. 

Mr. Davison gave the following average statement for seven years of 
the work performed by a London brewer's horse per day; the cost of feed, 
and of wear and tear per horse per annum, being derived from actual ex- 
perience among a large number of borses at Messrs. Truman, Hanbury, 
and Co.'s brewery. ‘The feed, &c. is supposed to have cost the same per 
quarter, per truss, &c, each year. 


lbs. 
Pounds weight drawn 6} miles per horse per day . ° 5,275 
Ditto ditto returning perday . 1,738 
Average pounds weight drawn 13 miles per horse per day . Sts 
£8. d. 
Cost of feed and straw per horse perannum. ° 4457 
Difference per horse, horses bought and sold per annum 9 1410 


Mr. Horne stated that Messrs. Tredwell had a contract on the South- 
Eastern Railway, near where Mr. Simms’ experiments were made: they 
had upwards of 100 borses, whose average cost was about £30; they 
were worked 10 hours per day, and were well fed, so that their value was 
but little reduced, and they were eventually sold for nearly the same 
prices as they originally cost. These contractors had about 400 horses 
on the Southampton Railway, which cost them about £25 each. The 
same course of not over-working, and of feeding them well, was pursued 
from motives of economy; and they found it answer. It was Mr. Jack- 
son’s practice to keep so many horses for his work as not to be under the 
necessity of working them more than 10 hours per day; he gave to each 
a peck of corn a-day; by this means he has been able to keep up their 
value. On the Chester and Crewe Railway, be had about 300 horses 
at work, and towards the end of the contract, owing to circumstances 
over which be bad no control, he was obliged to work them 14 cr 15 hours 
per day; and in the course of four months, horses that had been worth 
£25 were so reduced as not to be valued at above £7. He isa great 
advocate for steady work and good keep. On the Tame Valley Canal, 
there had been sometimes between 300 and 400 horses, but as the work 
was nearly finished, mauy had been sold. Those sub-contractors who had 
kept a sufficient number of borses for the work, so as not to have them 
in harness more than 12 hours per day, had realized nearly the same 
prices they had given for them in the first instance. The borses belong- 
ing to Mr. Edwards, the sub-contractor for the excavation of Newton Hill, 
and those of Mr. W. Tredwell, sub-contractor for the Friar Park Farm 
cuttings, were purchased from tbe same parties at prices varying from £20 
to £35. The former bad been acting on the principle of getting out of 
the borses all he could, working them frequently 15 and 16 hours ata 
time; and the consequence was, that all his stock was in bad condition, 
and he would be glad to get £6 or £7 a-piece forthem. On the other 
hand, Mr. W. Tredwell, who was an excellent horse-master,and who did 
not work his horses beyond their strength, would be able to sell them for 
about as much as he gave for them; indeed he had done so already for 
those be bad parted with. Having been a good many years in the service 
of the late Mr, M‘Intosh, Mr. Horne could state that it never was his sys- 
tem to over-work his horses. It did sometimes happen that there was no 
alternative; but the deviation from the regular rule in every instance 
showed that his system was founded on right principles. The over-worked 
horses were most liable to disease, and the time lost by illness formed 
an important item; whereas there were plenty of instances in which 
horses that bad worked their regular 10 buurs per day, and bad been pro- 
perly fed, had worked for five or six years without losing a single day by 
illness. On the whole, he felt convinced that, both on the scoie of hu- 
manity and economy, the horse was the more valuable servant when 
treated with kindness. 
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Mr. Beardmore said that a case bad occurred in a work near Plymouth, 
which he believed would give the fair value of the work actuully per- 
formed daily by a horse for a considerable period, A quarry-waggon, 
weighing 24 tons, carrying an average load of stone of 5} tons, was drawn 
by one horse along a railway 960 feet in length, 26 feet of it being level, 
and the remaining 700 feet having an inclination of | in 138: during 48 
working days, the number of trips was 1,302, oran average of 27:1 trips 
each day; the time of performing each trip was 4 minutes, or at a speed 
of 2°72 miles per hour; and the total weight drawn, including that of 
the waggons, was 23,959,609 lbs. Repeated experiments proved, that 
upon the incline of 1 in 138, the waggons in their ordinary working state 
would just remain stationary, the friction was therefore assumed to be 
16-2 lbs. per ton; by calculation it was found that the horse raised 
39,320 Ibs, 1 foot high per minute during the eight working hours each 
day, the useful effect, or net amount of stone carried, being 21,738 Ibs. 
raised ] foot high per minute. Tuwuis difference between the work done 
and the useful effect, arose from the necessary strength und weight of the 
waggons. The avimal employed was a common Devonshire cart-borse, 
eight years old, 15 bands high, and weighed 109 cwt. ; be continued doing 
the same work throughout a whole suminer, remaining in good condition ; 
but a lighter horse was found unequal to it. 





Description of the Automaton Balance for weighing Coins, invented by 
William Cotton, Esq., Governor of the Bank of England. By Thomas 
Oldham, Assoc. Inst. C. E, 

The paper first gives a brief notice of a portion of the bullion transac- 
tions of the Bank of Eng-and, in order to explain the difficulties which 
Jed to the invention of the machine, 

The new coinage first arrives at the Bank from the’ Mint, in what are 
called “journies,” a single journey weighing 15 Ibs., and containing 
701 sovereigns. The officers of the Mint are allowed 12 grains plus in 
every pound-weight of metal, for the irregularities incidental to working it 
into coin, but they usually work to within balf that allowance, which is 
technically called “‘ the remedy,’’ 

There have been coined for the Bank lately 8,000,000 of sovereigns, 
and the greatest variation from the weight allowed, was only 60 grains, 
or one-third of the remedy: each sovereign should contain a portion of 
this remedy, to allow for wear in public use, and this extraordinary sub- 
division of the metal is invariably obtained. 

The usual delivery of new coinage at the Bank contains 100 journies, 
which is counted by weight only,—that is, 200 sovereigns are counted 
into one scale, and the rest of the delivery is weighed in parcels which 
balance these 200, and this is all the counting the new coinage receives. 
The regularity and precision of the manipulations at the Mint obviate 
the necessity of any further examination, either as regards the gross 
amount or the weight of an individual piece. 

When the currency returns to the Bank from the public, it becomes ne- 
cessary to ascertain if ithas been reduced below the standard weight, and 
this imposes an arduous duty on the officers of the Bank, The amount 
of gold paid daily over the Bank-counter, varies considerably, but 30,000 
may be taken as a rough average, and hence arises a tedious, irksome, 
and expensive process in weighing so large a number of pieces singly and 
in quick succession, separating, at the same time, the light from the 
standard coin, 

The mode of weighing coins by hand requires much dexterity, prac- 
tice, and attention ; but, in spite of all these, errors were inevitable, and 
it was to obviate these that the machine was invented by Mr, Cotton, 
the Governor of the Bank of England: it was constructed from his plans 
by Mr. Napier, of York Road, Lambeth, and is thus described :-— 

Its exterior presents a plain brass case, with a small hopper tube on the 
top plate, about 4} inches from which there is an opening in the top 
plate. In this opening is seen a platform in the form of a quadrant. 
This platform is suspended above one end of the beam, and is te receive 
the coin to be weighed. On one side of the case is a till, to receive the 
sovereigns as they are weighed, partitioned so that one division is left for 
standard coin, and the other for such asare light. There is a sliding door 
to each division, for removing the coins at pleasure. The machine 
may be worked like a clock, with a weight, or by any simple application 
of power. 

lts visible action is as follows:—The bopper being filled with gold, 
upon setting the machine in motion, it immediately places a sovereign on 
the little platform which serves, as diready stated, iu place of a scale- 
pan, and if itis of standard weight, a small tongue comes ly for- 


rapid 
ward, und pushes the sovereign into that side of the till allotted to such 
coin; if light, another and similar tongue to the first pushes the sovereign 
into the other side of the till, The action of these tongues is at right 
les to euch other, sighed, 
hile a sovereign is being a succeeding one is on its wa: 
from tbe hopper to the platform, and the moment the preceding eoeentign 
is disposed of, according to its value, another is placed in its stead. To 
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keep the hopper supplied with gold, and remove it from the till as it is 
filled, is all the attendance necessary. 

The more minute parts of the mechanical arrangement of the machine, 
such as the fulcrum, the forceps, &c,, are described in detail, and the fol- 
lowing statement, by Mr. Miller, is given as acomparison with the old 
method of weighing :— 

“ With the bullion-seales, 4,000 may be stated as the number a person 
can weigh in six hours, As the sovereigns now tendered at the Bank- 
counter are most of them new, the scale dips quickly in weighing, and 
one person can weigh 5,000 in six hours ; but a short time ago, before the 
issue of the new coinage, the same person could only weigh 3,000, as it 
took a longer time for the scales to indicate. 

The bullion-scales cannot indicate nearer than 4.100ths of a grain at 
the above rate, 

The machine is perfectly free from the sources of error to which the 
scales are subject, and weighs as quickly, whether sovereigus are new 
and of full weight, or old and doubtful; it can weigh 10,000 in six 
hours, and divide coin varying only 1-50th of a grain.” 

The puper is illustrated by two drawings of the internal arrangement 
of the machine, and a model showing the action of the tongues and 
platform, 


Mr. Oldham exhibited the automaton balance at work, weighing coin ; 
and after describing, with the aid of a diagram and model, the action of 
some of the more delicate parts of the machine, he observed that in seek- 
ing to obtain extraordinary performances by machinery, mechanical pro 
priety of construction was too often overlooked, and premature deteriora- 
tion in the action of many parts was the result, 

The automaton balance was peculiarly worthy of notice from the judg- 
ment exercised in its relative proportions, as was proved by the fact that, 
after being at work for several months, it had become more delicate in 
detecting slight variations between standard and light coin than when it 
was first constructed. 

Mr, Cotton's object in this invention should be wel] understood, Pub- 
lic convenience demanded great uccuracy in weighing the currency ; by 
the ordinary mode of weighing gold with the bullion -scales—although it 
was due to the bank-tellers to state, that they gave the utmost attention to 
their monotonous duty—it was nearly impossible to guard against the 
various difficulties detailed in the paper. The injury sustained by the 
optic nerve, from constantly watching the indicator of the scales, was a 
serious inconvenience to the operative, which, coupled with the incidental 
sources of error referred to, created even greater absence of delicacy than 
the paper stated. Lrrors to the amount of one-third or even half a grain 
were not unfrequent. 

By the *‘ automaton balance,” the number weighed in a given time was 
increased, and undeviating accuracy obtained. The delicacy of the in- 
strument was such, that from thirty to thirty-five coins per minute could 
be passed through the machine, detecting a difference of only 1-50th of a 
grain. 

It should be mentioned that much greater delicacy could be accom- 
plished, that is, to the 1-]00th of a grain, but not at the same rate; be- 
cause it would be understood that a slow action of the beam was neces- 
sary for very small variations, and that must regulate the speed of work- 
ing; but such delicacy was beyond all useful purposes in those trans- 
actions which it was intended to improve, 


Mr. Cotton said that his attention had been attracted to the point by the 
inconveniences to which the “ tellers” were subjected in weighing gold 
for the public: with balances so delicately constructed as the bullion 
scales, the agitation of the air by the sudden opening of a door, or even by 
the breathing of those around, sufficed to cause errors. It was possible, 
also, by pressing the fulcrum against the bridle, to produce such a degree 
of friction as materially to interfere with accuracy ; and the tellers con- 
fessed, that after weighing two or three thousand coins, the sight was in- 
jured, and they no longer observed with the same degree of correctness. 
He therefore imagined that a machine might be contrived, which, being 
defended from external influence, might weigh coins as fast as by hand, 
and within one-fourth of a grain; but he certainly did not contemplate 
attaining such perfection as the machine now possessed, His first idea 
was, that the light coins should be taken off by a forceps, and that those 
of average weight should be pushed off by the succeeding ones ; but it 
was found, that the slightest inaccuracy in the milled edges sufficed to 
give them a wrong direction: therefore, when he made the first rough 
sketch, and consulted with his friend, the late Mr, Ewart, he recommended 
that Mr. Napier, of York-road, Lambeth, should be employed to make tbe 
machine, and to him was due the suggestion of the two alternately ad- 
vancing tongues, as well as several other arrangements of the machinery, 
which be had so successfully constructed. 

When the first machine was tried, out of one thousand sovereigns, one 
hundred and sixty were found to be light, They were given to a teller 
to be verified, and he returned several of them as being of the proper 
weight; but upon again weighing them more carefully, the result given 
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by the machine was found to be correct. Asan instance of how many 
circumstances should be taken into consideration in delicate machines, 
he might mention that, after being used for a time, the machine varied in 
its results, and on examination it was discovered that the end of the lever, 
which traversed the pendant, bad become magnetic, and thus affected 
the balance. An ivory end was substituted, and ever since that period 
its accuracy had been maintained. 

Mr. W. Miller observed, that the efficiency of any scales must be de- 
termined, in a great degree, by the fineness of the edge of the fulcrum 
of the beam ; and it would be easily imagined that the friction, to which 
the edge in a pair of bullion scales was subjected whilst weighing five or 
six thousand sovereigns per day, must soon impair its delicacy, and con- 
sequently the efficiency of the whole apparatus ; for, whether the sove- 
reigns were light or heavy, the beam must turn upon its fulcrum. Such 
wus not the case with Mr, Cotton’s machine: its beam did not act at all, 
unless a light sovereign was placed upon the platform; so that among 
one thousand sovereigns, ifonly one hundred were light, the beam of the 
machine would only move one hundred times, while that of the ordinary 
scales would oscillate one thousand times. An immense advantage was 
thus given to the machine in point of durability. 

All weighing was but an approach to correctness, and the nearest point 
to which tbe best kind of common scales were sensible, might be stated 
as 3-100ths ofa grain, and one-fourth of a grain would hardly cover their 
errors ; but the machine was sensible to 5-1000ths of a grain, and 3-100ths 
would fully cover its errors, which were not a twentieth part so numerous 
as those of the scales, 


Mr. Fairbairn exhibited a model, showing the plans, sections, and ar- 
chitectural elevation of a Woollen Factory, to be constructed of cast and 
wrought iron, near the town of Izmet (Turkey), for the Sublime Porte. 

Mr. Fairbairn said tha’, in 1839, be visited Constantinople under the in- 
structions of the late Sultan Mahomed, and reported upon nearly all the 
government works. Their exténsion was checked by the death of that 
prince, but the present Sultan was disposed to carry them into effect, 
and by his orders Mr. Ohanes Dadian had arrived in England, in further. 
ance of the plans for ameliorating the state of the Turkish community by 
introducing useful arts and manufactures, in which he was aided by his 
Excellency Ali Effendi, the ambassador to the court of England, and the 
consul general, Mr. Edward Zohrab, 

Almost all the houses, and many of the publie buildings, in Turkey, 
being constructed of timber, destructive fires were frequent. In many 
parts of the country the common building materials were expensive ; iron 
had therefore been resorted to for construction, and Mr. Fairbairn had al- 
ready sent over an iron house for a corn-mill, 50 feet long, 25 feet wide, 
of three stories in height, and with an iron roof. It was finished in 1840, 
and erected at Constantinople in the succeeding year. 

The success of this attempt induced a second order, which was for an 
extensive woollen factory, to be composed entirely of cast-iron plates, the 
interior being formed throughout of brick arches, upon cast-iron columns 
and bearers, with an iron roof. He then described in detail the construc. 
tion of the different parts of the building, and the machinery, which would 
be driven by a fall of water of 25 feet in height, of the computed average 
power of 180 horses. 

Several ingenious devices were described for preventing any objec- 
tionable effects from the high conducting power of the metal, The 
piers between the windows were hollow, so as to admit a current of air 
through during the bot season; and the iron roofs were so arranged as 
to have beneath them a coating of plaster, to serve as a non-conducting 
substance. 

The two principal rooms were described to be 272 feet long, 40 feet 
wide, and 20 feet high ; and 280 feet long, 20 feet wide, and 20 feet high}; 
with a great number of other rooms, for the several processes in the man- 
ufacture of coarse woollen cloths, for the counting-houses and apartments 
of the directors, and for the reception of the sultan, &c. 

The area of the inclosed surface, including the court-yard and build. 
ings, was nearly 3 acres, or ». IN wY. S68 110,621 square feet. 

The floor surface in the basement rooms . 16,480 yy 

Ditto in the upperrooms . 54,616 - 


Experiments upon Cast and Malleable Iron, at the Milton Iron Works, 
Yorkshire, in February, 1843. By David Mushet, Assoc. Inst, C.E. 


The blast furnaces at Milton had been for a long period worsed with 
heated air, generally under a pressure of 3 |b. per square inch, and each 
with two nozzles on the blast-pipes of 2} inches and 2 9-16ths in dia- 
meter. The apparatus requiring to be renewed, a quantity of iron was 
made by cold-blast, which, as the materials or other circumstances of 
manufacture were not in any way changed, offered an opportunity of test- 
ing the relative strength of the two sorts of iron, of which Messrs. Grabam 
and Co,, the took advantage, and secured the assistance of 


Mr. Mushet to conduct the experiments. 











A strong wooden frame was erected, upon which were fixed iron sup- 
ports at 4 feet 6 inches apart, for sustaining the bars to be proved, A 
bar of iron planed perfectly true, with a dove-tailed groove aud a gradu- 
ated brass scale in it, was used for ascertaining the deflection. 

The bars to be experimented upon were all cast alike, 5 feet long and 
1 inch square, and cooled with equal precaution. The results are given 
in aseries of tables, which are given at length in another part of the 
Journal, and of which the following are the average results :— 

















. of Break. 

Table. Bape Quality of Iron. ees Weight] pevection ‘impact, 
ments. in lbs, 

1 12 |No.4. Cold-blast iron re | 7°153 | 442 “9418 | 4 
melied in the cupola, 
mottled or approaching 
to white. 

2 12 |Same iron re-melted in the| 7-054-| 435 1/1916 519 
cupola with an incresed | 
quantity of coke pro- 
duced gray iron. | 

3 12 |No. 3. Hot-blast iron re-| 7-012 | 520 | 1542 | 782 
melted in the cupola. 

13 |Nos. 3. and 4. Hot-blast| 7-107 | 610} | 1°532 | 940 
iron re-melted in an air- | 
furnace with coal | 

5 10 |No, 1, Hot-blast iron cast|7-012 | 439 1°56 686 
from the blast furnace 

6 12 |No. 3, Hot-blastiron . | 7.046 | 439 1+43 630 




















The results of these tables are examined, and among the deduction® 
drawn from them are—that the Milton cold-blast iron is rather deficient 
in strength ; that the hot-blast iron is stronger than cold-blast, when re- 
melted ina cupola with coke; that hot-blast iron from the furnace is 
equal in strength tothe average of the two sets of specimens of cold-blast 
re-melted in the cupola ; that the No. 3 iron from the blast furnace is not 
stronger than No. 1 quality. The general results show, not only the su- 
periority of the Milton hot-blast iron over that made by cold-blast, at the 
same furnaces, but over that of a very large number of works, as proved 
by a comparative table taken from Mr. Fairbairn’s report. (See ano- 
ther part of the Journal.) 

The results of the experiments upon malleable iron made from hot-blast 
pig, and plate, show extreme ductility, when subjected to blows of a ham- 
mer 24 lbs, weight, of which one example will suffice. 

A bolt 2} inches diameter, puddied from refined metal, notched half 
round to the depth of one-eighth of an inch, required 120 blows to 
break it, 

Mr, Cottam remarked, that the paper would have been more satisfactory, 
if it had stated more particularly the progressive additions of the weights, 
the intervals of loading, and the length of the periods during which the 
bars remained loaded. He had found that when a beam was near the 
point of fracture, if the weights were added quickly, it would apparently 
bear more, than if a certain time was suffered to elapse between their ap- 
plication, His practice in experimenting was to make small additions of 
weight, at given intervals, which might be increased in length toward 
the point of fracture; more correct results were thus obtained. 

Mr. Lowe believed, that in making iron, the main consideration after 
selecting good materials, was to proportion them according to the bygro- 
metric state of the atmosphere. It was well known that better iron 
was made in frosty weather than in damp warm weather; and he was 
convinced that the more air was deprived of its moisture, the better would 
be the effect. 

Mr. Parkes observed, that the experiments on the strength of the 
wrought-iron bars could scarcely be received as conclusive, as the power 
employed bad been variable and ill-defined. Ifa given weight had been 
allowed to drop from a certain height, and the incisions in the bars had 
been made with precision by a machine, the power required to produce 
fracture could have been easily calculated, as regarded the impact. 

Mr, Farey observed, that, notwithstanding the difference between the 
results recorded in the paper, and those arrived at by Messrs. Fairbairn 
and Hodgkinson, be was inclined to place confidence in them on account 
of Mr. Mushet’s known accuracy as an observer, He thought that the 
disrepute into which hot-blast iron had fallen was unmerited, that it was 
occasioned by want of care, and the use of inferior materials in the manu- 
facture. He considered Mr. Neilson’s invention a most important im- 
provement in metallurgic operations, but it had been abused, because, 
by its means, ores which were formerly difficult of reduction, and there- 
fore thrown aside, had since been economically fused, without due regard 
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to their chemical constitution, and the metal produced was variable in 
quality, and sometimes deficient in strength, Nevertheless, Mr, Musbet's 
experiments showed, that when proper care was exercised in the selection 
of the materials, and in the Kiprig | of the furnace, the Milton hot-blast 
iron, when re-melied in the air furnace, attained the bigh breaking 
weight of 610} lbs., which was greater than that of the best specimens 
of cold-blast iron. 

Mr Farey then described at length the chemical combinations which 
occurred in the blast furnace. The general result was, that the use of 
hot-blast accelerated the process uf separating the oxygen from the ore, 
and of replacing it by carbon, rendering also the subsequent fusion more 
rapid and complete. A great advantage was obtained by avoiding the 
cooling effect, which was formerly produced by the introduction of a 
quantity of cold air under pressure; the point of fusion was higher up 
in the furnace, and the quality of the metal, when it fell into the hearth, 
was not injured by being blown upon, as it was protected by the cover. 
ing of liquid slag at a high temperature which descended upon it. The 
deoxydation and absorption of carbon being facilitated, the metal con- 
tained a redundancy of carbon, notwithstanding a less quantity of fuel 
was consumed. It was probable that the want of strength sometimes ob- 
served might arise from the imperfect amalgamation of the carbon with 
the metal, and this would account for the strength being increased by re- 
melting, particularly in the air furnace, wherein the process was more 
gradual than in the cupola. This gradual process was not desirable for 
cold-blast iron, in which the carbon was already well distributed; there- 
fore, in almost all foundries, the air furnaces had been replaced by cupolas, 
as iv the latter the iron was melted much more rapidly. 

When the use of hot-blast was first proposed, it was supposed that it 
could not answer, because in all furnaces better iron was generally made 
in the winter than in the summer. This was a fallacy which ought not 
to have been entertained, as it was well known that the good working 
arose from the dryness of the air in the winter, on which account the 
water regulators for the cold-blast were generally abandoned, and large 
dry reservoirs, with or without floating piston regulators, were erected in 
their stead. 

Mr. Field corroborated Mr, Farey's statement of the iron, when re-melted 
in an air furnace, becoming bard and brittle. He had in consequence 
abandoned their use, and made even the heaviest castings from cupolas, 
He attributed the deterioration of the iron to the slowness of the process 
of meltingin the air furnace. He had found the No, 1 hot-blast pig-iron 
too rich and weak for general purposes ; the No. 3 generally possessed the 
greatest strength. 

In answer to a question put by Mr. Farey, Mr. Rennie said that, in his 
experiments, the transverse strength was 750 Ibs.; and when the bearings 
were 3 feet apart, the strength was 897 lbs,, with specimens of good 
quality. 

He believed that in some experiments on iron made with anthracite, 
published by Mr. Mushet in 1836, the cold-blast iron was shown to be 
from 16 to 27 per cent. stronger than that made by the hot-blast process, 
This might bave arisen from peculiar circumstances, as Mr. Crane, of 
Ynischedwyn, bad shown him a pig of hot-blast iron, which had resisted 
upwards of a hundred blows of a sledge hammer, while the ordinary cold- 
blast pigs were generally broken by about a dozen blows. 

From the discrepancy shown by the various experiments, be was inclined 
to think that the knowledge of the real effects of heated air, in reducing 
metallic ores, was at present very limited. 

Mr. Brunton said that the only place where iron had been made with 
anthracite and cold-blast was at the Ystalyfera works, South Wales; and 
the report by Mr. Musbet, which had been alluded to, was upon the iron 
made there, 

The black band iron-stone had recently been found at the Beaufort 
iron-works, South Wales; and as the furnaces were now blown with 
heated air, a large quantity of good soft iron was produced, That mine 
pe been tried in the raw state, but the result had, he believed, been 

brful. 

Mr. Davison submitted that the want of strength, which was com- 
plained of in the hot-blast iron, might in some degree arise from the use 
of raw coal instead of coke in the blast furnace, as the sulphur and other 
deleterious matters, which were formerly got rid of in the process of cok- 
oe now introduced to the furnace, and probably combined with 

iron. 

Mr. Vignoles agreed with Mr. Lowe, that the hygrometric state of the 
atmosphere had much influence on the quality of the iron 
was fou 
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6 inches apart, and were carefully and gradually weighted, the deflection 
being ascertained by an apparatus for the purpose. 

No.1] specimen, loaded with 588 Ibs., deflected 14 inch, and sprung 
back when unloaded without any permanent set. The weights were re- 
placed, and additions made up to 690 Ibs. at which point it broke. 

No. 2 specimen, with 660 lbs., deflected 13 inch ; with 718 Ibs, it de- 
flected 1 7-8ths inch, and broke with 742 lbs. 

No. 3 specimen, with 578 Ibs. deflected 1 4-10 inch ; with 634 lbs. it 
deflected 1 5-10 inch, and broke with 774 lbs. 

At the Ynischedwyn works, where hot-blast and anthracite were used 
for smelting the ore, the pig-iron exhibited greater strength than any 
Scotch iron that he had ever seen. It appeared to him that, in the Scotch 
iron works, the object was to produce a large quantity of metal without 
due regard to its quality. 

Mr. Parkes remarked, with reference to the experiments upon wrought 
iron, that the test by blows of a hammer was not sufficiently substantive 
to be received as authority for the actual strength of iron: it frequently 
occurred in practice that bar iron, which when tried by breaking on an 
anvil, exhibited brittleness, after being forged by a smith, bad proved 
tough and good. Neither did he conceive that the capability of a beam 
to sustain a given weight suspended from its centre was a proof of its fit- 
ness for resisting impact, torsion, and other strains to which machinery 
was subjected. On these grounds he did not receive the experiments 
either of Mr. Fairbairn or Mr, Mushet as satisfactory, or as true indica- 
tions of the absolute strength of the iron. 

A mode of testing should be introduced, which would show whether the 
improvements in making iron affected the quality of the metal produced, 
or whether they were restricted to charges in the method of manu- 
facturing. 

Mr. Farey remarked that, in Mr. Fairbairn’s experiments, the deflec- 
tion bad been carefully noted, and the power of resisting impact had been 
calculated by multiplying the breaking weight in pounds into the ulti- 
mate deflection in inches. 

Mr. May regretted that, upon a subject of such importance as the man- 
ufacture of cast iron and its capabilities, so little positive information was 
recorded, The field for scientific inquiry was very extensive, and although 
many men of high attainments had entered upon it, at present the results 
were not satisfactory : this, he believed, was only to be accounted for by 
the fact, that the habits of mathematical investigation of the experimenters 
had led them to examine the theoretical rather than the practical part of 
the subject. 

His experience of Scotzh hot-blast iron, induced him to declare it de- 
ficient in strength and tenacity, but it did not follow that all hot-blast 
iron should be bad ; on the contrary, he believed the process to be a great 
step in metallurgical science, from which important results would be ob- 
tained, but it had unfortunately afforded an opportunity for working up 
inferior materials,to the manifest detriment of the founderand the engineer. 
If, however, at present such was the result, it was to be hoped that the 
attention of munufacturers being directed to the point, an amelioration 
would be speedily introduced, and to this the discussion by the members 
of the Institution might materially contribute, and thus a great benefit 
would be conferred on the mechanical world. 

Mr. Mackain objected to the condemuation of Scotch hot-blast iron, 
as he bad found much of it fit for general purposes, although it was not 
s@ strong as that made with cold-blast. 

Mr. Kansome corroborated Mr. May’s opinion of Scotch iron. It was 
so weuk that the pigs frequently broke in unloading ; it was necessary to 
mix a large quantity of old iron with it, in order to give the castings for 
machinery the requisite amount of strength. 

Mr. Nasmyth had used great quantities of Scotch iron, both for large 
and small castings, and could not rely upon it for machinery: it was de- 
ficient in strength, and the contraction of the metal in cooling was so 
great as tocause frequent losses to the founders who employed it. Indeed 
he conceived that nothing but the lowness of its price had caused it to be 
so extensively used; yet, in his opinion, this reduced commercial value 
marked its inferiority, for there must exist some good reason why. hot- 
blast iron should only sell for 45s. to 50s. per ton, when cold-biast iron 
cost 80s. or 90s. He had fur a long time used but little of it, and that 
only to mix with the harder qualities of iron. 

He did not attach mucb faith to experiments tried upon bars of such 
small dimensions, and merely by suspending weights to them. He was 
of a opinion that the masses of iron should be of larger dimensions, and 
that they should be tried under similar circumstances to those under 
which they were intended to be used. 

Mr. Davison said that some years since, the framing for supporting one 
of the large vats at Messrs. Truman and Co.'s brewery, weighing 100 tons 
when full, had been cast of cold-blast Welsh iron, and had stood well to 
the present time ; but that, of a precisely similar set of castings made 
from Scotch iron, two girders had broken the first time the vat was 
filled. , . 





(idee, was the predilection of Plato for 
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Mr. Field stated that the high character which had been obtained by 
the guus from the Carron Foundry was to be, in a great measure, attn- 
buted to the care with which the iron employed was selected and mixed. 
A simple method was in use there for ascertaining the comparative 
strength of different qualities of iron, and bad been found perfectly 
satisfactory for practical purposes. 

A wrought-iron bar, 1 inch square, was bent into a deeply indented 
serpentine or zig-zag figure, having three or four bends, each end of the 
bar terminating in an eye. This was used as a pattern, from which several 
serpentines were cast at each running of the blast furnace: they were 
suspended by the upper eye, and a scale being attaclied to the lower one, 
weights were gradually added until the castings broke. Such a figure 
was fractured with very little weight, and the method did not afford any 
test of the actual strength of the metal; but it was simple, and as the 
foundry-men could conduct the experiment, it enabled a correct opinion 
to be formed of the comparative strength of the different kinds of iron 
under trial, and to make the necessary mixture. The system was used 
in his foundry whenever new kinds of iron were purchased, and be ub- 
tained good results from it. 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 


THIRTEENTH MEETING. 


Tue General Committee assembled at Cork on Wednesday the 
16th, the chair being taken by the Earl of Rosse. The minutes ot 
the last Meeting were read and confirmed, after which, and other 
preliminary business, the General Committee adjourned to Monday. 

Section A,—Mathematical and Physical Science.—The President, on 
taking the chair, remarked on the connexion between pure mathe- 
matics and the physical sciences, and the reasons which had induced 
the Association to class them together as objects of the same section. 
The geometer may pursue his speculations to an indefinite extent, 
without any reference to the external world; but he finds the best 
and most useful applications of them in the field of physical research 
and in the study of those material laws, the knowledge of which is 
an essential element in the progress of the human race. Independ- 
ently of their utility, the mind feels a natural—almost an irresistible 
tendency to such applications. Even the great geometer of antiquity 
(Archimedes), who thought his science degraded the moment it be- 
came conversant about material objects, and was made subservient 
to merely useful purposes, was yet compelled, by the sirong impulse 
of a natural curiosity, to deviate from the proud but narrow rule 
which he had prescri to himself; and then the same splendid 
genius which had enabled him to find the proportions of the cylinder 
and sphere, and to approximate to some of the most refined methods 
of the modern geometry, led him to lay the foundation of Rational 
Mechanics—of that science which has since grown to such a wonder- 
ful extent, and has contributed so powerfully to the advancement of 
civilization. The mathematician instinctively feels that the laws of 
the visible universe are written in the diagrams of geometry and in 
the symbols of analysis; and this remarkable correspondence, esta- 
blished by the will of the Creator, between the mathematical con- 
ceptions of the human mind and the phenomena of the external 
world, was perceived by the philosophers of remote antiquity as 
clearly, and recognised as fully, as it is by us at the present day. It 
was the perception of this truth which caused Pythagoras to say that 
numbers are the yep of all om we _ i that 

is employed in the construction of the world. 

puch en Oo metry, that he meee 
a previous acquaintance with it from all those who wished to become 
students ot his philosophy ; but while we with him as to the 
great importance of that science, more especially as an introduction 
to the study of Physics, we shali not follow his example so far as to 
inscribe over the door of our Section Room—* Let no one, who is 
not versed in geometry, enter here :"—for then we should exclude 
that large and important class of physical inquirers, whose object is 
merely the discovery of new facts, and of elementary laws, which 
are the expressions of such facts. For, in this way, much may be 
done, and much has been done, by men slightly, or not at all, ac- 
quainted with mathematics: in which category will some 
of the most eminent names wf fesies tat op Berens “a0 
elementary laws it is impossible to d (as many entive 
mind oe eee when it was too late), without the help of mathe- 
matical science, which alone is competent to the h gene- 
ralizations, and to discover those remoter w link together 
the more complicated classes of a ae and enable us to com- 
pute them in all possible cases. e President concluded by stating 
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communication was accompanied by a list of twenty- three sub 
stances examined by the author, in sixteen of which elliptic polari 
zation was detected. ]} 7 . , 
Prof. Lloyd then gave a brief account of some investigations in 
which he had been recently engaged, with the hope of pag cers 


‘that, at the request of the Committee, the Rev. Dr. Robinson would 
read Mr. Baily’s Report on the British Association Catalogue of 
Stars. The Report in question stated that the reductions are now 
finished, and recommended that some addition should be made to 
the former grants to meet some extra expenses. 

Dr. Robinson then presented a report from the Committee ap- 
pointed to prepare the British Association Catalogue of Stars; the 
reduction was complete; the sum of 5502, had been voted for its 
publication, and the objects of the Report were to require a decision 
as to the number of copies which should be printed, and an addi- 
tional grant to publish the necessary explanation of the catalogue. 
As many of those present might not be acquainted with the ac- 
counts of this catalogue given at former meetings, he would trespass 
on the induigence of the President for a few minutes, to explain its 
value. Among the heavenly bodies, the stars were generally con- 
sidered as motionless, and were used as points of comparison for 
their more erratic companions. In this respect, an accurate deter- 
mination of their places is of high importance; but it becomes still 
more interesting from the fact that we now know many of them to 
be in motion, so that it is difficult to find one absolutely fixed, and 
the research of their proper motions bcomes matter of great in- 
terest. This is effected by comparing their places observed now, 
with those accurately deverteined, at a former epoch. Now to do 
this is not so simple as might at first sight appear. When the ob- 
servation is uctually made, the least part of the work is done. In 
the first place, we do not see the star in its true place; the motion 
of light makes it to be observed in advance of that, as the earth 
moves; secondly, it is referred to the pole and equinox: these 
points are not fixed in space; the one nods by the action of the sun 
and moon, the other moves with irregular precessions by the same 
force, and that of some of the planets. The observed place must 
theretore be corrected for aberration, nutations, &c. before it is of 
any use, and the mean of such mean places, gives the result which 
we want. Now all this is very troublesome, and was often loosely 
performed, till Mr. Baily, whose Report has just been read, pub- 
lished the Catalogue called by the name of the Astronomical So- 
ciety. That, which seatahaad cheat 2,800 stars, has changed the 
history of Stellar Astronomy. Formerly from 30 to 40 stars, called 
standard, were observed, and the rest overlooked: so that in an 
emergency of a comet, or an occultation, there was often no refer- 
ence possible, and direct observationsof the individual object were 
requisite. In the eighteen years since it was published, he believed 
all its stars were well determined. Its great advantage was, the 
system of logarithms computed for each star, which gave, with ex- 
treme facility, the corrections above described. But their numbers 
change with the changes of the stars’ places, so that already they 
require an alteration. The advantages of this work were such, that 
the Association thought no more important service could be rendered 
to Astronomy than the extension of Mr. Baily’s a. It con- 
tains nearly 10,000 stars, and the secular changes of the constants 
aregiven with them. Besides, in the places of the stars there is an 
important improvement; the places in the former catalogue were 
derived from comparison of those given by Bradley for 1745, and 
Piazzi for 1800: whatever error was in either of these, was mul- 
tiplied by the mode of computation when brought up to 1830; but 
this fault was, in the present instance, warrantee On the whole he 
. thought it would be one of the most creditable works of the Associa- 
tion, whose name it was to bear, and without whose aid it would 
not have been executed. He conld speak feelingly of the over- 
whelming labour which it saved the astronomer, and was confident 
tw of them, foreign as well as domestic, would receive it with 
gratitude. 

A communication from Prof. Powell ‘On Elliptic Polarization of 
Light reflected from various substances,’ was then read by Prof. 
Lloyd. In a communication to the Association, at the Manchester 
Meeting, the author stated, among other results connected with 
this subject, that he had observed the phenomena of elliptic polari- 
zation in polarized light reflected from several mineral substances, 
in which it had not been (as far as he was aware) bitherto noticed. 
This inquiry bears upon the general question, to what substances is 
the property of converting ae into elliptic vibrations in the re- 
flected light, confined? As vet erty be et gone, it seems 

i in general, to metallic substances, w pure or com- 
pound; but to this there seem to be some exceptions, and it remains 


to be determined what preportion of metal, in a is ne- 
cessary to produce the result. As these questions Som 
extensive range of observations for even a limited solution, the 


author is anxious to lay before the Association a list of all the sub- 
stances he has examined ; in the hope that others will be added to 
their number, whether by the independent ex ents of those 


who may have access to such specimens, or by their fa the 


author with the loan of such substances for examination. 


theoretically the phenomena of metallic reflexion. The physi 
hypothesis from which he sets out is, that the elasticity of the ether 
(which is usually assumed to change abruptly at the confines of 
transparent media,)} varies gradually at the surtace of a metal, so as 
to constitute, in fact, an infinite series of thin plates of infinitesi- 
mal thickness. In such a medium, it is natural to suppose that 
there will be an infinite series of infinitesimal vibrations, reflected 
at every point in the course of the ray, the sum of which will con- 
stitute the resultant vibration. On pursuing the inquiry» however, 
the author found reason to conclude that there could be no sensible 
intensity in the reflected light without a sudden change in the elas- 
ticity of the medium ; and he was accordingly driven to combine 
this hypothesis with that already referred to, the ether varying con- 
tinuously up to a certain plane, at which an abropt change took 
place. On this principle he has obtained expressions for the magni- 
tudes of the reflected vibrations corresponding with those of Fres- 
nel, the ¢wo angles which enter the formule being connected with 
the original angle of incidence by the known law of the sines by 
means of two constants. These expressions seem to explain, gene- 
rally at least, the variations in the intensity of the light reflected 
from metals ; but it remains to account for difference of phase de- 
pending on the plane of polarization. The author ho that he 
would be excused by the Section in laying before it an outline of a 
theory still incomplete. The problem, however, is one encompassed 
with difficulties ; and any attempt, however imperfect, to obtain its 
solution may serve to direct further investigation.—This communi- 
cation gave rise to an animated conversation, in which the Presi- 
dent, Prof. M‘Cullagh, and Sir W. Hamilton, took part. . 

The President, at the request of Prof. Lloyd, then alluded briefl 
to some recent researches of his own on the same subject. He 
endeavoured to connect the laws of metallic with those of crystal- 
line reflexion, a mathematical generalization, which brought out the 
empirical laws of the phenomena; but he did not give the particu- 
lars of his investigation, as it had not proved satisfactory to hisown 
mind, The method of Prof. Lloyd, on the contrary, had the merit 
of proceeding on a physical hypothesis; and his results were cer- 
tainly deserving of great attention, as the problem was one of the 
most difficult that could be proposed in the present state of science, 
and the cause of the uliar action of metallic bodies upon light 
seemed to be involved in mystery. 

Prof. Kane proceeded to read a paper by Prof. Draper, of New 
York, ‘On a Change produced by Exposure to the Beams of the 
Sun, in the Properties of an Elementary Substance.'—He prelimi- 
narily described the general properties of the solar beam as acti! 
on chemical substances, and pointed out the brilliant success wi 
which the experiments of Daguerre and Niepce, of Herschel, Tal- 
bot, and Hunt, had been crowned. He reminded the Section, that 
in analyzing the solar beam, all parts of it were not found equally 
active in producing chemical effects; and that, in fact, the conclu- 
sion was now very ——_ a that in oe oes beam a 
are three distinct sets of rays :—those possessing ng propert 
which are the calorific me those producing the sensation ot light— 
the luminous rays; and those which effect chemical oo, which 
Dr. Draper proposes to call the Tithonic rays; for he, 
idea nyt genet — = light and heat, considers that ~~ — 
mical effects are produ y a peculiar material agent, which he 
terms Tithonicity. Dr. Kane then proceeded to reed. Prot. Dra- 


per’s paper itself, which commenced with announcing the pri le 
that “Chlorine gas, which has been exposed to the da. t or to 
sunshine, qualities which are not possessed by chlorine 
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erty of speed t n gas. is new property o 
the Jalorine orfoss from its having ab absorbed tithonic rays, corre 
— refrangibility to the indigo.” The property thus ac- 
quired is not transient, like heat, foes A certain 
tion of the tithonic rays is absorbed, and becomes —e bef 
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visible effects ensue. Light, in producing a chemical under- 
ac as well as substance on which it acts: it becomes 
tithon chemical force of the indigo ray is to that of the 

red, as 66°6 tol. The author remarked, that we are still imper- 

fectly acquainted with the constitution of elementary bodies, inas- 

much as we , in general, only those which they pos-. 
after having been subjected to the of light, 
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that the aed was so obvious to a person en in the research, 
that he inferred, from the total silence of Prof. Draper upon the 
subject, that hydrogen did not possess the same praperte. the Rev, 
Dr. Robinson begged leave to state, what seemed to him confirmator 
of Dr. Draper's views as to the distinction between the Tithonic an 
luminous rays. He was induced by some newspaper statements to 
think that the Daguerréotype might give very exact representations 
of the inequalities of the lunar surface. He therefore procured the 
apparatus, and, by previous practice, acquired the requisite skill. 
A plate pre by Claudet's process was then exposed, in the 
place of the image of a a reflector, of 15 inches aper- 
ture. The intensity of the light was such that when the image of 
the crater Copernicus, one of the brightest in the moon, came into 
the field of view, it dazzled the eye; but though the telescope was 
carried by a clock movement of extreme precision, after an expo- 
sure of half an hour, there was shown after mercurializing, but a 
faint and indistinct image, or rather trace, Another plate, similarly 
prepared, gave in half a minute, on a cloudy day, a most perfect 
picture of his house, in which minute details were shown by the 
microscope. He therefore inferred, that as the heat accompanying 
the solar rays was not found in the light of the moon, being proba- 
bly absorbed, so these other rays were also absorbed, though 
— in a less degree. The apparent ey! re- 

tion ween the colour of chlorine and that of the ray which 
seemed to have the highest power, was curious, and excited a 
wish to know if anything similar occured in respect of the vapour 
of iodine, or if this power was confined to the blue end of the 
spectrum. The experiment would not be easy, but Dr. Kane could 
probably manage it.—Prof. Kane promised to try the experiment 
suggested by Dr. Robinson, upon his return to his laboratory. He 
also remarked, that in the course of certain investigations, he 
had met with some results, which, now that the subject had been 
opened by Dr. Draper, he was inclined to attribute to the same 
caues, ‘They were cases of the action of chlorine on organic liquids, 
in which the action was much more violent with a small quantity of 
liquid than with a large quantity, as if the light, being detithonized 
in passing through the larger mass, lost its energy in pro- 
ducing chemical action.—Mr. R. Hunt urged the necessity of 
broadly distinguishing, by appropriate names, the three constituent 
kinds of rays which are united in the solar beams, viz., those pro- 
ducing heat, light, and chemical action—The President inquired, 
from Mr. Hunt, whether he considered these three kinds of rays 
which accompanied the solar beam to have the same origin, as, for 
instance, adopting the theory of vibrations as true for the luminous 
rays, did he conceive the calorific and the chemical rays were also 
merely vibrations in an elastic medium? If so, it was difficult to 
conceive the manner in which the permanent effect could be pro- 
duced without calling in to the aid of the elastic ether, the molecu- 
lar constitution of bodies themselves. This subject, in his gn 
demanded more attention than had hitherto been bestowed upon 
it.—Mr, Hunt considered that the three kinds of rays must unques- 
tionably have the same origin.—Dr. Green said, that when he com- 
ge the results obtained by Dr. Robinson with these detailed by 

r. Hunt, he was inclined to infer that some permanent change was 
effected in light by the reflexion at the metallic surfaces of the spe- 
cula,—Mr. Nott said, that the delicacy and minute exactness of a 
Daguerréotype drawing when executed by the aid of the evening 
sun, was to a surprising degree beyond the effect of the mid-day 
sun.—Mr. Hunt said, that he had found the mid-day sun far more en- 
ergetic and rapid in its effect than the evening sun.—Prof. Stevelly 
said that the two statements were quite reconcileable, as Mr. Hunt 
spoke of the rapidity with which the effect was produced: whereas 
the statement of Mr. Nott had reference to the delicacy and minute 
correctness of the effect. 





MISCELLANEOUS. 


Sr. Tuomas Cnurncn, PortsmoutH.—The extensive restorations 
and repairs of this venerable church are now completed. The ex- 
terior walls and roof of thechancel have been thoroughly repaired, 
and a stone parapet, resting on a corbel table, restored in lieu of the 
ugly overhanging eaves which were of recent fabrication. ) ongpe 
the modern fiat ceiling has been replaced by a groined —_< 
the same character as the ancient stone groined ceiling of the ¢ 
cel aisles which still remain. The chancel arch, antes dint of 
an industrious filling up of wood and plaster, was deformed into an 
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ill-shapen horse-shoe, has been restored to its original early English 
form; and the two unsightly pews which projected from the tran- 
sept galleries across, thereby hiding the es of the chancel aisles, 
have been removed, the arches properly repai and the capitals of 
the shafts, which had either beeu chipped oft or covered with plaster, 
restored. The old altar sc which consisted of three most inap- 
propriate monuments, on which the Commandments were painted 
on black boards of a Greco-Italian or nondescript shape, has been 
removed, and is supplanted by an elegant screen of seven trefoil 
arches, resting on polished Purbeck marble shafts, with carved 
capitals e seven tablets. The communion rails, which are 
metal ofan early English pattern, have been covered with gold bronze, 
and have a very light and elegant appearance. The stone windows 
of the chancel aisles have been restored in a correct form, and, as 
well as the clerestory windows, are intended to be glazed with rich 
painted glass. The Purbeck marble shafts of the chancel and cle- 
restory windows have been cleared of their fifty coatings of white- 
wash, and have once more assumed their natural and proper appear- 
ance. The stone font, which is very ancient, has been repai 

the carvings deepened and restored; and, instead of being thrust 
into an obscure corner, as was its fate while the ugly western porch 
existed, it is now brought forward and raised so as to be visible 
throughout the church. The works, which, are throughout of the 
best description, have been ereirenes by Messrs. Hendy and Son, 
under the superintendence of T, E, Owen, esq., the architect. 


Merrorouttan Improvements.—Mr. Brunel and Mr. Barry are 
surveying the banks of the Thames from Vauxhall-bridge to Batter- 
sea-bridge, preparatory to its being embanked for the new road. This 
will much enhance the value of the Grosvenor and Cadogan property. 
When completed, it will be one of the pleasantest drives near Lon- 
don. The hewnns from Abingdon-street to Wood-street are to be 
taken down. 

Lava Paintinc.—The Ladye Chapel of the church of St. Nicolas- 
des-Champs, Paris, has recently been enriched by a Christ, of coios- 
sal proportions, painted on lava, on a gold ground, by M.S. Perlet, 
after the manner of the Byzantine mosaics which still adorn some of 
the Italian churches. This modern painting on lava is said to be 
one of the first essays of a kind peculiarly ted to a northern cli- 
mate, by its presenting a surface enamelled by fire, and therefore 
proof against damp. 

New Cuvurcn.— About £4,600 has been subscribed towards build- 
ing a church and school-room at the Swindon station of the Great 
Waenen Railway. The church is to consist entirely of free sittings 

The stone roof of St. Peter’s, Marlborough, is in a dangerous state, 
and is about to be repaired. Some curious Latin inscriptions and 
quotations from the "Psalms a _— been discovered on the stone 
pillars. 

A beautiful tesselated pavement has been discovered in the cellar 
of the Oxbody Inn, Mitre-street, Gloucester, about eight feet below 
the level of the street. 

Cistern Cement.—Ashes two parts, three we clay, one part 
sand, mixed with oil. It will make a cement as as marble, and 
impenetrable by water. 

A new method of preserving iron-work from rust has been com- 
municated by M. Paymen to the French Institute. It consists in 
plunging the pieces of metal to be preserved in a mixture of one 
part concentrated solution of impure soda (soda of commerce) and 
three parts water. Pieces of iron left three months in this liquid, 
lost neither weight nor polish, whilst similar pieces imme for 
five days in simple water were covered with rust. 

Wetts’ Catneprat.—The Dean and Chapter of Wells have 
just concluded arrangements for the immediate and tho-vugh re- 
pair of this beautiful edifice, at un expense of about 70,0004, 

A chimney is now in the course of erection at Woolwich Dock- 
yard as a vent for the whole of the smoke from the different flues 
in the yard. It is to be 30 feet higher than the Monument. 

Mr. 


An improvement in our ship-building has been patented by 
Fir, which cos in preparing ie pate ih irae op 
er 
smooth and flush outside; for 


edge or flange, and so joining 
twe flanges,” 2s to leave the work nu tsi 
greater strength a T bar is united and rivetted with the joining. 





